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INTRODUCTION. 



Ton years have elapsed sinnc the commeilflemcnt of t}ie present series of 
Mono^rrapbs of the fossils which had b'.'L'n collected in the cretaceous deposits of 
South ludia during a geological surrey of the Trichinopoly and South Arcot dis- 
trioti. Ihe HiiM ma fiommenoBd in 186S by Mr. H. V. Blanford— midw whoM 
auperintondenoe neuAj all the tomala had been oolleoted — by the dfleariptka of 
the Belemnilet and Nautili. At the end of 18G2 I took dmge of the con- 
tinuation of this scries, and since then its publication has processed without 
interruption, and with such litth^ delay as the funds available for this oliji-ct have 
permitted. To each of the classes of Muilusca, the CjieuALoeoDA, OASTxoroDA, and 
PatMrrroaj, or BiTttlvei» one aepanto Tolnme lua been derotod. Tlw flni Toliiiiie 
ma completeil in 1866^ tho ieoand in 1868^ the thiid in 1871- Tbe fumant flmrth 
Toltuncb wfakh i» devoted to Ibe remaidng portion of the inrertebiata, and a few 
Tertehrata, commenced in 1872, and will, it IB to Iw hoped, leave the frante^fl 
hands by the end of April 1873. 

Eevcrting this order according to a more natural arranganintt» we find that 
Um difltannk groups of adiiials ire wpKMoM tbe fidlownif naoiben of speeie^ 
moat of whiob luve been finind anffldenily vdl pfeaacred to be ebaraoteiaed 
and flgnrad!^* 

IL—JPoxujayirKBA, with a single mil defined apeeieit OrNMAt Fn^mi, 

Defr., and two doubtful ones. 
U.—SpoyoivzoA, with one species, Siphonia pyr{formi«, Ooldf. 
IIL — Corals, with 57 spedea. 

TTi—BaasMEaxAXA QnoiiMliny AdtrioHem and OrktoUtea) nifh 4S apedea. 
Yj—CnmoaA (or Brffowot ftt Po^iwoa) iritli 98 apeoiea. 
VI. — ^AdomNtiu, with 21 species. 
VII. — PgiKCTPODJ, witli 2i.3 species. 
VIIL — Omtropoda, with 237 species. 
TX.. — CsPBALoroDA,* with 146 species. 



JLf—VMMiaf, trith 5 spocics. 
XI. — Ciir/iTJCK.i, with ?> spwies, all spocifically undetorminabli". 
XTI. — PincKs, with 17 s|Mries, only charaotcrised by solitary U-cth. 
XIII. — Saubia, bones ami a tootb, apparently belonging lo a MegalotauruM. 
'Bam, nearly wven himdied and eighty spcciw of animah hare been notioed ia 
thia aariM of Tolimies, devoted eKdiiatTdy to the deaoriptkn of the fbaail lematna 
found in the cretaceous beds of the Trichinopoly and South Aioot (Uatiiota. 

At the conclusion of each of tlio dilToront. Monographs, T have i^iven a short 
review of the t;eolo^'i<•al facts bearing' upon the study of the rr^pretive class, ond 
this dispenses with the necessity of going into detail ou this occasiuu. 
I may briefly notioe the foUoiring 

lb. H. F. Blanford, aasiited hj aeveral ooHeaguee In hia vxrmj of the Tridii- 
Bopdj and B^hbotiring districts during 1858410^ acriTod at the condwion that 

tbo cretaceous deposits* arc divisible into three groups, tho hnveat the Ootatoor- 
the next the Tricliiiio])Dly-, tlic hi;;hest the Arrialoor- jcrruup. 

This division lias Ix-cn retained throughout all the Monographs, and I am glad 
to aay, it haa heen very much strengthened by the CTamtlMltion of the foasib, many 
ofwfaiohaiepeouliatly obaiaotecutM for theiespeethegroaiio. The general teanlta 
of this eiauiuiiatkm oan be Tery briefly expreaaed in the fdlowiog table :~ 



C SvM of Jm. rmfnimt Ml4 JMM** ^ I 

( IflB» tt Amm—Um firumflmt, W ill Nl I 



The parallel is of course only general, but considering tho great distance of 
theae depoaita, it ia as doae aa'oonld he expaoted. If we would eater info detaila, 
the depoaitBt geogcapbicaUy ao diflbrently sitoated, would no doubt ahow aooie peeu- 
liaritics of their own, and an abaolnto identity of the succession of the beds might 
not he poaaiMe, partly heeauae aome of the apeciea had, on aooount of phyaieal 
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peculiarities, a greater or lessor rnnjo in one looility than in tho otiier, partly be- 
oaiue the succession of the bods Iiail bm-n stmlioil with creator exactitude in one 
tban in the uther place. Tliu former case may bo illustratod, for instance, by the 
oeouKNOoe of Jnoeeramtu labktitu in the Ootatoor group, while Iwth in Pnmoe and 
in Genoany tlw beds with this apeoin are considered as tbe lowest of the Tnronien, 
or Mittel Quader, of wUdh G-einits Hija that it ia the moat cburauiteriatio fba^. 
Again, Oryphaa dilutiana and carinala and Ithyiich. compretta arc stated by 
Gcinitz to occur in the upper horizon of the Lower Quader, wiiilo in South India 
they are lefurablo to tho Trichinopoly group. However, we must not absolutely 
rely upon tiiew Ihoti M airiofly vaaaelt, tx lb. Blanford luaiidf repeatedly says 
that the botmdariea between the diilSBcent gronpa ooold not in all oases be so eaie> 
ftilly aseertained aa might be deairad ; and heeideei a itriet cJaesifigntioD of the 
beds according to palieontological zones could hardly be expected to haie been 
thorouirlilv ciu-ried out at the time of ilr. Blanford's surrey. 

This must be the task of a subsequent revision of the geological ground, 
on the combined haaii of the atratigraphkal md paloeontologioal infimnation vhidi 
ve lianre obtained. 

In dealing with thia aalgeot one fhct moat not be OTOiIooked. Whoa, deacrib- 
ing the Cephalopoda, (setting aaide fiw tvo W three Gastropoda and Pelecjpod»)» I 

have noticed fnjm the Ootatoor group a coinpamtivcly small number of species 
which are, never known to occur in the Ccnomauien beds of Europe ; I refer to 
such characteristically Ncooomien species, as NtuUUm Neocomietuia and pteudo- 
^egam, JmmoiiUet Vt^iedm and Itoivaiimi, or to aneh Ganlt ftnna m NmUi- 
Im Bwe^ariiiamt and C!(nMN«Ntii^ JnmimiUt TimoUmmM and faiMewvetei^ 
IWrtKfos Bergeri, Greitleyi and luberculatuB, etc. Some of these and other identi> 
fled species might possibly be shown to l)e distinct, if really perfect materials were 
obtained, but others scarcely leave any doubt as to their eorrcet detcnnination. 
It is expected that subsequent researches will show w hether the beds coutaining 
these older apeoiea can be in any way stratigraphically sepomted, or whether the 
aiwoiea thenuelvea posaesied in India a big^ range in geolo^cal thne. 

Prof. Forbes when examining the Fondieherry fossils, the greater number of 
wbicli were from the lower (A'akidayur) beds at (bat locality, pronounced these Iwds 
to coiTCspond willi Xeocomieu or Jx)wer Greensand. His argument was less based 
upon speciiic identifications than upon the general character of the fossils, as, 
fbr fautftnoB, the Dnmevoaa JtHgmKerat {Aucgloeem aaotomm) and MmiUt. 
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Most of tlifso fipccies havo hccn unqupslionnbly shewn to ocmr in the samr boda 
iritb Am. rostratu$, and his conclusions lose, tbcrpforc, Tcry much of tlic vahio 
which they otherwise would hsve poMMsed. Again, the Trichinopoly fossils, most 
of which appear to hare been from the ndghbonrhood of Serdamungalmm, PmI. 
Forbes regarded in general chaiaoter m Upper Oieennnd and partly as Gaolt. 
These bfds are undoubtedly younger, having been in the present Memoirs referred to 
the Trii-liinopoly ^oiip, nnd relatively Forbes' parallel was, therefore, eorreet, but 
notstrietly aceonlingto tlieage. D'Orbigny's fossils, eoll<<< te(l liy Mr. Fontanier, 
appear to have bevu chiefly obtained from the higher (Arrialour) beds at Fondichorry, 
and were readily pronounced by that celebrated Pabeontologiit as ■"■g 
the upper oretaoeoas beds. At first he thought the m^writy were Toronien 
species, but shwtly after he ooneoted himself and lefetred tlie whole of them to 
the Senonien. 
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INTBODUCTION. 



Tbe Bmdiicqpoda in the cretaceous deposHa of the TridUnopoly and South 
Arcot districts of Southorn India are not nearly so numprous as are the three other 
classes of Mollusca — Ccphaloprxla, Gastrt)p<xia, and Pcloeypoda— which have lieen 
dealt with in the prcrious volumes of the Paltvontoloffia Indica. Tim smaller 
number of speoiM mi^ lum been natnrally ozpectod, for although the Bnchiopoda 
often abound in the number of ipedmeoe in the younger meeoMio atiitta» the number 
of geuerio and ipeoiflo fimna doee not moro than approaoh that of the other 
deases of Mollusca. 

Koprnrdini^ the classification of tlio Brachiopoda and their allies,* in several 
important anatomical points, as well as regarding the system of nomenclature and 
other similar details, I hsra dKady spoken in mjr intnduettwy notiGes to the 
other claaees of the Kdlneoa, and it will, theref«e, not be requisite to repeat those 
rtatfimwitf ja. ttiie pUee. Keither will it be neoemiy in flie eawninrtion of the 
Boudi Radian crotaeeous ]^ra< biopoda to enter into tbOBB dotaili of general classt- 
fioation •which it has Ih lu iloomi'd advisable to place on record, when working 
out the three otlu r i la.sscs of ilollusca- The comparatively early publication of 
such a splendid handbook as that on tbo " Classiilcation of BrachioxKxla " by 
Thomna DaTidaon, Esq., and the traaalaiiona of the work into Eienoh by 
Dealongohampiy and into Qennan by Prot Sneaa, fully aooount for fliif. We 
b^fO dao an eioellent account of this class by Bronn in his ''Klaasen und 
(hdnungen dee Thierreiches," and several authors have added to our knowledge 
of it since the publication of the last named work. 

A third point to which I jmid particular attention in the other classc4i ul the 
Mollusca waa to give, as far as poesible, a complete lirt of the species of each 
daaa^ aa lepieaented in oretaoaona dq^nriti in genenl. TUa important reanm^ had 
been faiitiated by Piotet in bia fiunona "Uateriaux poor la FaMontokgio Snian." 
And as the lists <tf the cretaoeoos spedes of the three pceoeding olaasea of Mollusca 
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luul been already com]>l(>tt>d, or vory nearly ao, aud only required some additions, I 
lud a rwnon for CDdevfouriDg to supply the latter. However* ai tbis ia not ihe 
caae with the oitioal liata of the Bradibipodai whidi aie prahality at the pmeent 
time ia prq^timi, I hava iiot the MUDae oljeot in Tfew a* I ha^ Beddei,ire 
mkj ftirly expect that SfOf. Pictet's account^^, witli the lorgor — f*— athb 
diapoBol, will be f:ir more complete than anythiiii; I rould sup|ily. 

In this way my work will be limited to giving detailed descriptions and figures 
of tho«o species which occur in our South Indian cretaceous deposits, and I shall 
only Iviallj padhoe then dMor^pthma hy a abort atatement of the «Mnp«<«»«*"«> of 
the class, and of the Auniliea and g^neiato vhidi the Indian q^eoies are referable. 

A brief sunuuBiy of the geologioal xeaolti irill lie given in a separate artfade at 
the end of thh paper. 

OaktaUh M09 1872. 7. 8T0LIC2EA. 
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8ub-kiDgdoiD» MOLLUSGA. 

GbtH, BBACmOFODA, Cornier, 



CiIjVK scTKK. — Jrrphrt'mts ^fiiU iisra iciffi (he mantle (lirided iiilo (I <lor»(il rnnl 
ventral ha{f, each prodded id the iiMrgiu usiih kornj/ or chUmom tela ; body tmallt 
^mmetrkttlt or very nearly to; mouth imtertor, nearfy eeniral, at tke iate betwetu 
a p(dr of fleshy, internally sulcated and ciliated, more or less »pirally twitted omw, 
which chi^terw the farfotei(fbta»diim,aad are qfleun^^ 
prooeeaet. 



The two mantle lobes secret* a bivalved, ineqiiivalvwl, gomnilly svinniotrical 
shell, the two valves being sometimes joined to each other b; a pair of hinge-teeth, 
but tJiey are always kept together by addaotnr maadM, and arc opened by oaidinal 
mnablM; the cftlcareooa brachial appaiatiu^ if fueoflDf* is always attached to tlM 
smaller, or liienml valve, while the larger or neural one is sometimes partially or 
entirely grown to other objects, and more generally provided with a perforated umbo, 
throogh iiliioh » flfidqr pfldunde is protroded, teiTiiig fat temponiy or pennanent 
attaebment of the animnls. All species arc marine. 

The Uatory and organisation of the Brachiopodo — or Brachionacephala, as 
Bronn aoggetlad to call them— Ittve been odnHutlTdy treated by ]>aTid80ii and 
Vronn in their works already alluded to. I sliall diiIv refer to a few of the man 
important anatomical and elruutuial points, as explanatory of the above diagnosia. 

As regards their external oorering^— the ibeU— flie BmdUopoda offer seroral 
points of NMOnblanco to the Fdeoypoda, but they essentially differ from tbcm in 
the arrancremonl of tlio inti-cn.il orsinn;!, and in this respoct are mon closely allied 
to the Saccopoda, and the orm-beaiiug diviisiou of the Ciliopoda. 

The body is -rary mail, lying rt ^bm \m» between the two almost entirely 
scinnvti d an<t ime<[ual iwrtiniis of the manfl<>, which are dorso-vontrally situate<l 
respecting each other, while in the I'elecypoda the two halves enclose the body later* 
ally. Eadi half of tke na&tle ooiu^ of aeranl layers, tlie ooter of which 
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8c< n u-s :tt ito Buagin ibe shell. This latter is very variublo in stnicturo; very com- 
monly it is ]virou«! find punctated, or fibrous and cxtcnuilly foliaceous. The former 
structure may be said to be typified by the family Terkbratuudm, and the latter 
hy the SnnemanujitM. The Btmctoral ohanoten of the abdl In different familfea 

lutTe been clabiimt(>ly trrat^Kl by Prof. Carpenter in his jjapcr on the intimate 
ttmcture of the shell of iirachiopodo, iucludwl iu the intruductury port of the fint 
Tdmneof Ib.Bavidsoii'B ''Honogmph of Britiali foaail Braebloiioda.'* 

The iunor layer of the ri:intl(> is wry snf>, antl jiarfly i f rrlicnlMtetl structure. 
Towards the margins the two layers are generally more ur Iuhs intimately comiccted, 
and provided on the iimer aide witb long ehitiiunH or homy sctn. Between the two 
layen is a nctn'ork of a highly developed Tascuhir ayatem, which is not for the 
poiposo of respiration, as usually supposed, though it may assist in it. However, 
it is certain that it stands in intimate connection with the development of the 
ora; it leaTes often strong impressions on tli<^ inner sides of the valves. 

The mouth is situated nearly centrally and at the anterior end of the body 
between the arms, being at their base often connected by a kind of velum. The 
alimeataiy eanal ia tamed nencallj, and ia of varied hngUi, nadjr of the aame 

thirkne-is ; usually at a sliort di'^l nioi^ from the nioufh it is enlanjed into • Idnd of 
stomach; it terminates either blindly or witb a small opening behind tbeaddnoiar 
moiole, and near the hinge-pbte of flie donal valye, either centrally or laterally. 

The liver is usually lanjely develoiK-d, consisting of numerous greenish blind 
aaoi, as in other more Iiighly organised Mollusca; it envelopea the greater part of 
the alimentary canal from the mouth to its end. 

The centre of the circulation is a heart, lying free in the cavitf ef tiie bo^ 
alK)ve the stomach. It receives a strong vein anteriorly, aiul sends off two prin- 
cipal aorta brancbes, one to the mantle and the genital organs, and the other to the 
digealiTe organa and the pedoncle. 

The u'^iuilly sjiimlly twisted arms. mn<\ ln' Innkeil iipnn as true respimtorv 
organs, althoui:h they l)4'sides apjtear to |>erlbnn the function of supplying' foo<l to 
the month by producing a ijtrong current of water. 7or thia pnrpose they jjosscss 
in the middle of the internal side a decji irnxive, and latenilly one or more scric* 
of very fine and long fillets. The mantle, which is usually regarded as the organ of 
respiration, does not perform this function, though it may assist iu supplying a 
change in the water, bat it doea not posseaa the nee es a ai y vessda to oonvey tiw blood 
to the h<\nrt. 

Ail or most of the recent firachiopoda tliat have been examined appear to be 
hennaphioditos. The nerroos qratem has itseentre in a oompiete ring aanoanduig 

the OMOphasrus, and somlinij off hmtiehes to all parts of the lx)dy. 

Aa to the muscular system JL need not specially mention the variona thin 
moBcles and muscular bands which are required for kec;ping the digi>stivc and other 
organs in their proper n'lative pt^sit ions, and which are necessary for (heir funo* 
tiona. (My four acts of muscles ajto of gonoial importanco; lat» the adJudort 
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which is the strongest, and has the funotioii of keeping the valres dflMcl; it u 
dorsally dividwl into four l)mn< lies, prtxiucing two antorior, lai-gor and st l on^or, and two 
posterior, smaller and weaker, scars; Tcntrally it h nearly united, producing an 
ebngatdy oraie aew, ■ODutimea divided bjr a diglit medka smiling of flie alnll or 
by a distinct rib. Tba 2nd art- the cnrdinni -miiscli'it, which there is an anterior 
and a posterioc (or aooenory) pair. The lirst i» attached near the umbo of the ksemal 
Tiheb and on diher of tbe anterior rida of tlio adduetor soar in the neand ralTO. 
Tlui oaidinal muscle, usually also called dicaricalor, lias as it^ principal object 
the opening of the valves. The so-called ilwarieator aeeeuorinu is also attached on 
the hinge plate of the hasmal, and posteriorly on the netual, valve ; it is much thin- 
ner than thf former. The 8rd set arc the so-called adjiutalores, which are intimately 
connected with the •4th largo nniwlo, or tho pcdimclo; the ntljuilatorea arc fliicfly in- 
tended as erectors or retractors of the peduncle, and arc, thcrd'oi'e, obsolete or nearly 
w in ihoBe spedea whkili do not poMen tte lattWi 

A very ('unfnt idea exists, that tlio Braehiopods fix themselves pennnnenlly by 
their peduncular muscle to sub-marine objects, but this is, I tliink, highly improbable. 
From what I taw of reecnt Zja^li*, I au incUned to believe that thef are a^aMe 

of cliatifrinj; their ])laee actually by the' movements of the peduncle, and probably 
they also swim through the water Iqr opening and closing thcb valves. I found 
Xii^wfo omUkm on tbe Airahaa Ooait a litile belovr tid»<naric, and many ottier 
Ter^atula, Orbicular, and others, arc known to live in similar places ; the majority 
of the large recent forms indeed arc probably littoml, hot some alao ooour at oon> 
Bidenible depth, and other* only in deep water. 

There can not be, I think, muoh doubt as to the true molltiscous character of 
the Brachiopoda, and their proper classifleatioiv Ix tween the Aiioiniiil,r of the 
Fclecypoda, the Saccopoda, and the arm-bearing section of theCiliopoda. Air. Morse's 
nflier startling idea that oU tbe Brochiopoda and Oiliopoda dnmldheelaned iriih tiie 

Annrlid^, instead of forming tlie lower division of the ^rolliisca, is, therefore, not 
likely tu, obtain much valid support. Its bearings upon clossilicatiou have been 
htely ably diaouMed by Mr. Dall in Am. Joan, of Oonehology, vol. vi, pp. 88, fte.* 
I quite agree with that author's conclusions, that Mr. ^forse lias (■<.)rne to his eonclu- 
siona on inadequate grounds. It would not be difficult to point out more characters* 
tiian Mr. Dall liM noticed, whieh speak in (kvor of file noir generally adopted idea 
of the dasiiflcation of the Br»<-hio2>oda. Indeed it seems to me that the differences 
between the internal oigans of the Felecypods and of the Brachiopo<k are not so 
enormously great, as is generally supposed. The divisioa of tbe mantle is no doubt 
onocnfitiillT diilBrcnt, being lateml in the former and dono-vsntml in flie latter, 
and acconhng to thi.s of cour<ie all the other organs change. The arms tnust 
be looked upon morphologically as tho homologues of the labial polpes, 
but in the Bmcbiqpoda they also receive the Amctkn of respimtbrn* the true 
1jiniiiiii i*% bava beoome entirely obsolete. The addootota oanmpand to tho aama 

B 
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muscles of the Pelccypods, the diTOric»tol» replace the innnr liijnmpnf or cartilafr'', 
and the adjustators arc eimply a modiflofUion of the pedal muscles, and the 
peduncle it«ielf is. strictly siieaking, only » modifled fbot tamed tnidcwnrdi; all 
IfaflM OfgBDS Imv l|aite ■imOar structum and functionH in the two clas<ies. The 
norvoiis rinf.' at tlif msnphnLrus is similarly placetl in both classi«<, and the ali- 
mentary tanal tenuinatt^a similarly hehind the posterior part of the adductor. 

The enonious developiiien.t of flie mMifla kAea m oompsnd tritli tlie maall 

size of the hody imiy api^ar abnormal in tbo Brachiopoda, but we find ir "f oxactly 
•imilor proportions, for iustanco, in ModMa, Pm«m, FUtcuna, and several other 
Pdeoypodt. 

I havp very little douht that wbon tbo anatnniy of the AnomiUJiP and many 
Brachiopoda are better studied, they will show still more points of resemblance than 
are ^nerally known at pveaent. 

The Brachiopods have been divided into two large gronps, the ntVMOPTou and 
the AproiA. Tin- fonner have the valves not joined to each other by any kind of 
hinge-teeth or folded margin ; they have no internal solid brachial npparat un, and the 
alimeDliiy onwl terminates laterally with an anus. The latter have the Talva 
jointxl by a simplo strai'-'bt sliu'blly thickened margin, or by distinftly di'vcloped 
hinge-teeth and corrcn^xiudiug sockets ; the shelly brachial apparatus is rudimentary 
or well developed, kad tlie alimentary eanal ia betieved to tcnniaate Uindly. The 
former !jToup includos the families ZixarirD.r, J)7?r/.v/rr.«, and CRAyiiDJE, and the 
latter the Pjtoi)(;cr/i>w£, Cbosstidj, SnopaoiumiDJi, Sfiriferid^, llurh cuonstuDM 
and TMMMBMAtotiD^ Prom the last the TaMemm have probably to he Mpaiated 
as a diatmct fiunily, and somewhat diflbrant amogements have alao heen popoaed 
regarding some of the palseozoic forms. 

Of tbo eight fiunilics noticed, there are only three leprcseuted in the South 
Indian cretaceous deposits. 

Tlie animals of the single known genus Crania posseRs fleshy, spirally coiled 
arms, which arc attached to the sides of a small sub-cential prooeas in the hsemal or 
dorsal (= upper) valve. 

The sheQ consists of two sub-equal or naeqnal calcareona valves, of a minutely 

tubular structiire, fixed to each olbcr liy two pair<i of adductor muscles, but without 
any special hiiigc-tceth, or any solid brachial sy-^ti in in the btcmal valvot 

GeHus.~CaxsiAt Mcizius, 1781. 
nMm, Brit Von. B»ldlfal|Mldl^ i«l I, p. in. 

„ CIjm d, r Hni. h!. i]:.«l, n, trainl. W Siiw, IBM, p. 1J7. 

Shdl sub-orbicular, or subquadxate, inequivalrc, with the neural valve fiee or 
utoally adhcarenty or attaciied to aolHBariiie objects with a larger or malkrpoirlian of 

«r (h* nstnl ipMtM ii mM. 
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fbe mnfhoft; knuud Ttlre patellifonn, with a sab-ocntral or cxcentric vertex; outer 
surfacp smooth, concontrically or radiately striatod or ribliod, inner -vrith two suh- 
oentral anterior and two sub-margiaal posterior adductor scars, the two in each 
IwiriMpecUTetydiaftantfroitt eacih oUwr; nennlTalve with two appioiiniate sob* 
oeninl ntarior soars, generally separated hy a dentiform, more or 1. ss piruninrrii, 
ridg8,*ndirith two distant 8ub-maiginal posterior scars; all the scars are rounded 
or loondiih othI, and either wnnewliat impwoeJ or aitnated on special ihiekeDingt 
of Am shell ; the neural valve generally haa a narrow indistinct area at the poate« 
Tier, aoinewhat truncate, edge ; vasctdar impreaaioiia in both Talves single, digiti> 
form. (For the history of the genus, and tiw sub-drdnOBs suggested by varioui 
authors, I must refer to Ur. BarifUon's ebborate aooomnt in Ua daasifloatum of 
the Brachiopoda). 

The species of Crauia occur from the oldest sedimentary formations up to the 
p rmoB t time. They appear to haro beea, lioweffar, moat iniiiiennui dming tlie 

cretnc(v)us period. Of rccoiit spccios II. and A. Adams quotf' five, liut tlit* type 
of the genus is a cretaceous one from Maastricht, Crania BraUcnburgentia, 
(Stohnu). 

In the cretaceous rocks of Soulliern India a sincjlo sppclos lias as yet occurred, 
and this is a veiy widely distributed one, originally described by Uetziu^ the founder 
of tbe gams. 

Alistof the cretaceous spocii^s, as far as l<nnwri, lias been given by Schlocnbach 
m the "FalsBontographica," Casscl, 18G6. vol. XIII. pt. YI, p. 317; they are all 
Euiopean, or at least from the old continent ; no species has, I beUere, been as yet 
dsMaibed Jkoai Amerioa. 

QuaeSL ICOMSBMBmn^ JMSsAm, F1. I, Figs. 1— i. 

IKL Owifa»i ri i i ywiir.B«t»i»i.Mni«wJ«llaiAlMa^ 

WS. mim. i'OrbigBr. FkL Fkn«. ter. arU, IT, p. Ml, |L fiM, %(. 

18S1 Onamt Jfj u lwy i wi n , IHTldMa. BiWili Ont. Braddvpodi, y. 11, fl f , flffi. a^-M (taa. qrn-). 

1St>l. ., L;i\ <'rr.r:m;t. „ Schla iibacli, " PiiIii~:irito|{r»phi<a', 18CC, XIII, p 326 (cum. urn.). 

Te9ta gubquod ran ffttlar tier rotuudala, teu roiundtUa, ituequivalvi ; mica neurali 
a*U pkmkueuUi m$t eonwriare, aotmm prope «fktm MflM/riMmt, aw parte majore, 
^ffixa; vnha hccmali conoiilfc, pfleHiformi, plut minusFi? rlrmlit, apiee acuialo, 
esemtrico, noHBuiiquam gubaummiUato imiruetai tvper^eie ntrnu^ valem co$iutit 
raHauH^, major ibm et mHiuitaku tOttrnmi^m, tirU»eeMmirtalaiidtneeti», 
MiMMMgiNMi ruffulatis v ' 'n icntim atperulalu, adper^heriam pauIo pn^ieientibtu, 
ornate ; marrflne bilrnio If.'n, Ruhphnio. ffriiiiiilafo. 

The neural valve is always attached, either by the apex or by a larger or smaller 
portian of its snrftoe; it is also leas convex than tbe luniial or npper 'valTe, in which 
the cxcentric apex is direrted sonu-wliat iK)steriorly. All tlio muscular scars are 
situated on considerable thickenings of the shell. Tbe two anterior scars in the 
bmnal Tabe are either entirely separated by tbe median ridgo> ot they meet with 
eaeh other in ftont of it. 



8 



CB£TAC£OnS BfiACHIOPODA 



Tlii^ mmilHT of ratliatinir rilw is vory '.■.■iri:ilili-. Tin- lypioal form from ItriiaHorf* 
is distiuguUhod by its usual roondly subquadraiigular form and numerous subequal, 
or altematdjr diorter and kng«r, and tbiclnr and thinner riba, Iwing 88^ in 
number. This form is common in the ]]altic Chalk, and it also occurs at ilaastrit-ht, 
though appaientljr rarely. The two as yet known South Indiao examplea agree well 
with this typraal fbrm, except that the rifaa are slightly fewer in nutaber. flpedmena 
from Folkstonc arc similar in form, bat haviB Btill fewer ribSi 

At Maastricht another variety is more common ; it lias a more distinctly rounded 
shape, tlie ribs are either numerous, or they are few (24-28 only), and thick. Tliis 
latter finm haa hean dwignated as var. ptmdeoiMa by Boaquet, and some speci- 
mens of it are wirier than Ioh'j:. whilf in typical Tgnahergcn&ig the opposite is the 
case, or at least the two diameters are equoL A third variety is figured by 
Sehloanhaeh (loe. eii, pi. xl ,11^.24), wbidi baa the nnmeMMuribiof the^pelbiRn« 
hnf is more miindml in sliapi? tlian tlip last ; tliu two valves aie AMrfy aqoallj 
elevated, or the neural is even a little higher than the hsemal. 

Thete are besidea two other Tsrietiea indicated by Sehloenhaeh. The on«, 
C.alrix, Kunth, fairly aujrecs with the hwt mentioned variety, and the other includes 
gpedmens figured by Davidson and Deslongohamps, attached by a broad suriace 
of the netual tbIto. 

C. hjiuihergentit is found in England in flie TTpper and Lower Chalk ; on the con- 
tinent of Europe it occurs in tlio uppermost cretaceous deiwisits, — Danien and 
Bouonion of d'Orbigny, AVeisse Kreide and Oberer I'lujuer, — from Norway all 
ttnoagh Qennany, Bdgiom, Bohemia, and Praaioe. 

Xtwn^i^.— Olapaody ; only two apedmena have as yet been found in a brownish 
oolitic rock. 

AnnaMm,— Airialoor graop. 

FHmifgi—RSYirCSONELLni^. 
The uibnal of Skgntihimdkt, tiie only gmns known in a veoent alate» ia either 

free, or attached to sub-marine objects by a muscular pedide situated at the boak 
of the neural valve ; the anus are spiral, fleshy, supported only at their base by 
abort aheUy pro ee ea n a; the musenlar Byvtom eoniikta of a stroog addnetor, divided 

dorsjilly into four branches and veiitrally united IDtO One ; besides that, the usual 
<'mrdi"»^> and retractor muscles of the peduncle are present, but the latter is some* . 
times obsolete, m which ease the refaractor is equally aoj the month is aiinated in 
the middle of a membrane, separating the small posterior visceral part from the 
anterior respiratoiy cavi^i the alimentary canal passes through the notch of the 
hinge-plato and ends behind the point of insertion of the adductor near the oentro 
of the neural valve; the pallial veins originate in four much sub-dividetl braoflhea} 

the mantle is not attached to the shelly and ita stBiginB ace provided with moie OT 
less numerous, tine, chitiuous setSB. 

The ahdla are ineqnivnlTe^ fvj variable in shape and stae^ of fihons or pyn> 
midal, not funotate atmoturei the two vahea aie axtienlated by a pair of hinge. 
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tasQi; tomal Tdro vlfli two slu lly braobial processes ; neunl TdTe wifli tiie bMk 
painted, incurred, perforutwl, or closed.* 

Of the four gcncrat of this family, lihiinchonrUa, Ccmarophoria, Pailnmenu, 
aad probably Dimerella of Zittel, only Uie lirst one is represeated iu tlio South 
TffffiiiHi firBtmmrwii dspositit 

BHTN0H01IBLIiA« Mier, 1800. 

(See DaridaoD, Brituli Foa*. Bmdilopadii, Tol. I, uai CI^m.:]. ut . uf nriu-hiopmUl. 

Slicll very variable in shape, chanirin;,' from trinui,'ular to i'lonp;ati ly ovate or 
round ; surface rarely smootL, usually radiatoly ribbed or striated ; geaenUly Mitli a 
fold and sinus in Snot, iwely vithout them. Nearol Tslre urith a pointed, ohacp 
beak, having a foramen on the inner side below the point, which is, however, OOOSp 
sionally so much tuiacd upwards as to cutiroly dose iho perforation ; deltidinm 
amiU, partially or entirely smrannding the togaxaea, and Mmietimn farming s regnlar 
tube; hinge with two divcrc^ing ( Mrilinnl t<-i-(h, supportf!] by dental plates, rxfrml- 
ing to the base of the valvo below, and cuclosiug a more or less marked depression 
in whioh tiie ahdl and pednude muscle la atfaudied, and hdow it ia aitti%^ tbe 
adductor scar. Iliemal valve with two apophysary flattened and grooved 
lawMiUtB, aeparatcd at the base and a(Haewtaat turned upwards ; below it are the £our 
adduotor acars, scporated by & short more or leas derelofied ridge. 

Species of RhyHchoneUd occiu" from the oldest sedimentary deposits up to the 
pment time. Dall (Amcrlean Joum. of Conch., vol. v, 1870, p. 151 and seq.) 
gives five recent species, psUtacea, (Arctic iSeusJ ; nigricans, (New Zealand) ; Orayi, 
(FQi IsL); Woodwardi and tetfUo, (Japan), to vUeh jB. aj0H(0» Beq., baa to be 
added. It is veiy probable that the ivomt researches in deep sea dredgmg irill 
considerably increase the number of these monuments of ancient animal life. 

I can diatingaish from the Sooth Indiaa fltebweone beds difltsrent apeoies, 
moat ti iridch exhibit close afEnitics to others from the V2)pcr GroeiKnii l and Chalk 
depoiita of Europe, but only one of tbe speoies i^ipean to be really identical. 
Possibly, when more extenitTB Biteial* htm been eolleeted, tbe fdemtitoition of 
some of the other forms maj be aaoeriaiiifld, wMob miist» at flie pra s But momsnt, 
be considered aa nev to auenoe. 

1. BHrMOnOKEUiA MimjA, SMiczha, PI. 1, Figs. 3-4. 

Mhyn, tetta trantverte trreffuUtriter ttibovata, tumida: mhahamaU aller&muUo 
eomexiore ; wtAone parvo ; /route teii^parHta unybrme d^fUxa; »uperficie tr t m e 
coxt"''i : costis circifer 16, mb-obttuis,/er^aqitidUmUiiil»tMAktvlgati»,pr(^m»- 
bo»em obsoletis : IG mm. longa, 18 l<tln, 10-5 crfisna. 

T Fariaiio—taica neurali ttUtirUfona, coal is circiifr 12, erattit, acutU, »trii» 
ktarmaUi hmtellatit iHterttHkt ntque ai apiem etetemU; 90 mm. loofftt, SS lata. 

The tj-pical form, represented in fig. 3, is a transversely subovatc, tumid shell, 
with the hffimal valve mueli more inflated than the neural one, the latter having 

* It i* fnbMj oiilj ID »gtd tfeeimena tliat tbe fununm bwmiiH cIoMd. 
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a Bomevrhat small beak trith the um])onaI ridges rounded, and fomiiiig an angle 
of 110*; the tenmiiiKtioii of the beak Uaelf ia not preserred in the single 
apechnen wbidi WB hvn. The front ii dirided in the middle, one>half being somo- 
what bent up\rards and the other downwards, gradually, not rapidly. Tlie surlaoe 
is markt'd with about 10 s^ronsr, oquidistant, and almo«it smooth radiatinsj ribs, 
which become obsolete (or nearly so) towards the umbones ; they were evidently 
obtusely aagohr, but aa the surfooe ia not weD pwMerred, it is dillcaU to ay 

whether they vrcrv very sharp in the original state. 
LocalUy. — Sir^grumpore, in a white limestone, 
ftrmd/liw.— OotatooT group. 

Tar. A single neural valve has been found in a roncrlomrmtic limestone OBBT 
Ootatoor. This ralve belongs to a somewhat more triangular, Im-gcr shell, resem- 
bling the last in general oharaeter, bnt hsTug only ahoat 18 ladiating ribs, whidi 
arc very sharp and roach up to the umbo ; the ribs also are eraescd by buncUiform 
striie of growth. A fragment of a haemal valve from tlio same locality is equally 
inflated as that of the typical form firom Sirgumpore; tiie riba are very sharp near 
the periphery, but conaidmablj lesa 80 towwda the umba 

Formation. — Ootatoor trroup. 

Although there apj)e:u-s at the lirst sight to exist a great difference between the 
two fonos, I think it highly probeUe that they ropwsent only one species, and that 

infhe^^ical 'ipi-rimr-i; tlic ril"; nr<- ricridcntnlly a little worn down. 

The Bpecies resembles in form some varieties of Ehj/u. dimidiala. Sow., but differs 
from them hj its ooane riblring. In tUs point it apipnsobes XAyit. BedM, BehtcBn- 
bacb, (Neucs Jahrb. fiir MiurraloL^ic, I'^Oit, ji. ^'2'>'), lioiug readily distinguished 
fh>m this one, bowercr, by the unequal convexity of the valves. The nearest 
•pproaoh that I oan htA to oar fimil is the junasio Blanch, piiiguia, which differs 
solely by the moce-inoorred pointed beak, and better developed umbonal ridges. 

S. BHTKCHOMsUiA. Akualookbksis, SMkzka, n. I, rigs. 5-6. 

Uh'ni. frsfd rntvncfate siihtrwonn, (iniiithi. rnjra hrvmufi o/fivd (Viifre.riore, 
radiatim cottata, coatis 22-26, crastis, tulntcutit, tullweiffatui, hitertiitiis muUo 
amfutthribut aepatatit; fronte obitnaia, medio late Mnmtas tttbquadnmffiilari, 
moderate fr^fimdot ^6— cmfofe ; tiatva neimttu$)itonejpar90t aeato, bnviter iiieano. 

A tiunid roundly subtrigcmal did]* tito hiemal valre being somewliat more 
convex than the other ; l)otb, liownvrr, -are rather abruptly truncnti- nil round the 
margins, and are interlocked with strong pointed teeth. The from has a broad 
nhnost rectangular rinas in fl>e hamal rtint ft ia B- O e oa ts t c ^ digfafly wider than 

one-tbinl of the total width of the nbcll, but not so hi<;h ns tlie general convexity 
of tho hsomal vnhv. The surface is ornamented witli from 22-26 ratliating, strong, 
sabeqnal, and Teiy eloady set ribs, which are digbtly angular and erassed by very fine 
stritc of grn\\ til ; all the riba bc^D at the apcx of each valve rcqiectirely. Tlie 
apex of the neural Talro is modemtd^ praminent, pointed, and bo mueh incurred 
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that tho Tcry small foramen is hardly viidble iu the perfect shell ; the deltidiuin b 
omII, tnbooalsr in flml) WBd nj/pma&j eoctenib all laond fhe flmiMn} Uw 
nmbonal ridges are slightly marked, short, curved, mecliiic; at an an^le of ahout 
95° ; tbey enclo«e a short smooth area on either side of tho umbo, slightly enoniaob< 
ing iritii a» maxgfai on tlie luBmal valve. 

Locniity.—^. B. of Ai-riiiloor; only n fbir qwofmcps lum been finmd in a 
whitish sandstone. 

AnHalipfi.p— Airhloor group. 

This speciea appears to be the eastern representative of Shyn. Mantellana, from 
the more inflated rarietics of ^hich it diiTcrs by a well developed frontal sinus, and 
by having the radiating ribs somewhat more numerous and generally closer together; 
the beak also is considerably more incurved. Almost the same differences arc appli- 
cable ill a comparison with Jlhi/n. rrnfriplanrtfa, which Schlcrnbach sepamtert from 
the ]atA mentioned species (comp. Sitzuugsb. Akad., Wicn, Math. Js&i. Klassc, LYII, 
p.21&.pLmfl«a-8-10). 

3. &HTI7CH0NBLLA. COUFRE8SA, (Lam.J PL I, Fig. 7. 

D'Orb.. Pal. F>uf. iMivcNi. MLiViy.M^|L^>'aikl^(*nMA« 
apod D»TUioiib Brit Cni. Bnwb., p. 80.) 

JMyn. iftbt frtmtcene elongaie gub-ovaia, vah>a imtaU aUerd mtUo convesiore, 

ad umbonem maxime eletata, aHtMbm «i«rg'ine8 versus valde depreasis ; svperfiott 
radiaiim 20-2G cottata ; costis erattiuieulia, ntb-lcevigatU, SfTpissme smplicibus, rare 
didMomis ; fronle prqfitnde iasimutta ; shm 7-10 — costato, cireiier tertiam partetn 
iMUkkKms teslw aqvumU ac planitiem valcula htemalis fere atHngentet vmibimt 
rahtp iwiiroiU^deprena modiee srt^itAmt»t mibreeh; deUidio fano,/9rmmM vmmmo 
circumdante. 

Til identifying an Indian specinion with the European species, I adopt Br. 
Schloenbach's views rei^rtling the distinction of the original Mhyn. compressa of 
Lamarck and of D'Orbiirnr, and that named Mhyn. dimidiata* by .Sowerby, 
and i-ecorded by Davidson in lus Brit. Crot. Brachiopoda under the former name. 
Ill Bkg». compressa the n«anl valTe is very flattened and the hsmal moat otnmoL 
near tho apex, but both valves are eonsidrmbly flattened towaixla the marcriiis, the 
sinus ec^uuls iu width about one-third the breadth of the shell, and is shallower or 
deeper, but scarcely reaching the level of the oonvexity of the hsenial valve; the 

beak of the neural valve is <tmi!^hter than in d'wiiluili', and the lunbnnal ridgSi Ism 
developed; the radiating ribs are mostly simple, very rarely' bipartite, and»thflBe> 
fine, considerably stronger at the periphery than in the middle of the shdl; the 
shell is veiy thick, and oait apecimens appear to l)c, therefore, much less distinctly 
ribbed than could be presumed from the original sniftoe. Xlie geological poBition 

BiilMfib V BMMk*. 1M8, voL I, p. 4aa, asd ««. 
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of JB. mmprma in nanoe li gOMnDy abore the toae with Ammomtet Sotomaffen- 

M. All tlit>se duii-nctrrv sn ciitin-ly riLTiH- witb the Indian shell and its i,'eoI<)iyical 
pocition that tbey leave barely' a doubt as to its idcutity with Lamarck's «»|K«cius. 

Xocfflffy-— Wert of Andoor, in a laowaiali caloHeoai naditoDe; omlgr one 
■peeimen has as yet 1)eon found. 

Formatkm. — ^Irichinopoly group. 

4. BimrcHONEUJl OBEKIFeua, iitolic^ka, I'i. 1, Fi^'s. &— 10. 

Bkgn. fetta tratucer$e elougaia, wb-telragma sen tulhtrigotta, mwlice depres- 
itm gwl e i , vaho tmuU mlterd patUo amvesnore, marffinem vermu gradatim deteen- 

(Ifittr; sup'^i-ficii:' rnrliafiiii mvIH-cosliiltito ; co»{iilia 45 — 70, lemubHtf tnbiPqualibus, 
iuedia parte vaputsime siiiiplicibwt, UilerulUer plerumque dichohmk, ohinmiw «/ru« 

motlice profundi), tcrdoHi ixirlem IrliltKliiih (ctifir pauto wpertniti; IS — ^(y-cottuhto i 
umbone talde projicieute, aubrecto, acutato, fortmAM magno imlructo; deUHio 
mederale, foramen fere omniHo ekwrndtmie. 

This is a wdl Buurfced apedes of a JfAjnicikoiifffA^acniewIiat intermediate between 

M. dimidiiita, — particularly the fonn destribed by Daridson. (Brit. Cret. Brach., 
p. 82, pi. xi, figs. 6 — 14) as JZ. latUtimn, Sow., — and JR. depretta, Sow. With the 
former the Indian species partly a^^rcca in having numcroiu flue ribs, and with the 
latter inpoMeaaingattalMiost straight and greatly extended beak; the more elongatcly 
transviTso f(imi, and the peculiarly scaly, crenatcd rilxs, however, readily separate it 
from both the £ur(4>cau forms. The size of the shell varies as usually, and so 
do alw> tbe respectiTe oonrexities of the valvee. 

Tlie frontal sinus cronorally extend-; nvi r more than ono-tliinl the width of the 
shell ; in some spocinicus it nearly reaches the level of the convexity of the haemal 
valTe^ in ottien it distinetly does not so. Tbe beak lidges are well marked, meeting 
at an angle of about 105*; in their oooraa they an slightly omioaTe^ and the 
area between them and the margin of the valve on each side is also somewhat 
excavated, well marked with coarse striic of growth, and at the junction of the 
ddtidiinn with a thin, slightly crenubtcd rid^e. 

IiomUtwii. — S. E. of ^\jTialoor and S. W. I'l" ^rullmir, i;i wMlUh sandstODOi 
a few specimens from the former and ouc from the latter were cxamiued. 

FomM^on, — Arnaloor group. 

6. BsxxoHOKBiJiA. WTUia, SteikdMt IL Ii liga. 11« Uj 18. 

Jtht/ii. (cftlri »iibro(ia!'la((i grm troiisrcrse ef siifj-lriffoii'^ nhhi/'^/n, hifntn, fnnrf/i- 
nibut rapide declicu; valca fuemali altera coucexiore,«emiglobom, tuperjicie radiatim 
lumenttiatbiie cottellaUt, eoBieUU 70—80, ad tq^ket orientibut, Imigaikt paHim 
fMiq>Un&w, partim djcAofomw, aqm^^^uUibm et mbHtqua&uti fimte modiee 
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aiauaia^ mum cireiler 20 — 25 eottato ; valva neurali apice acuta, talde iacttnot 
fimmim* nuderato, onali^ deUidio parco, vtedh indlttttiete ndeatOt fire ohmUmo eir- 
amdat o Utttrueta ; cmtit uHAMalibua angutatk, ^Mmetitt aream m virogM Uden 

iretetH, concaram, hei-if/ti/nm. nwrrfvianlibun. 

The form of Uie sbcU of this species is subject to somewhat similar Toriations, 
M tliat of the Euiopean Skgn. Omkri and Ortuamt, ftom hotii <tf wMch it ts readily 
diltnigllidied bv the much finer and more uuineroiis coslidations, and by the strong- 
ly incorrod, pointed, and comparatively small beak of the neural valve, which is 
also laterally much less indented than is, for inrtaiUMi, the case in Jt. (hmeri. 

The htrmal valve of B,. nutans is somewhat mane oonrcx than the neural anflb 
the frontal sinus is moderately depressed and never reaches the level of tb.e con- 
Tcxity of the former valve ; it is marked by about 20 or 25 ribs. The beak ndges 
meet under an angle of about 100*, aie sliglilly eonoatre, and endoM betareen 
them and the hin^e margin of the valve a mo(I<-i-ntoly eieaTated, smooth nrm. 

The fbvamen is clongately ovate and entirely surroimdedby the deltidium, which 
it, however, very thin on the apical tide of It, and hardly meeting with ifs two 
ImaoheB, while on the binge side it is indistinctly grooved along the middle. The 
hinge-teeth of the neural valve are tubercular, strong and about four xnillim. dis- 
tant firom each other. 

i:oe^rA7y.— South Ij UTest itf UoDoor; fbnr apeoimflna have ham ohtmned in 
awhit4>, liit,'lilv calcanxms, satidstono. 

Formation. — Arrialoor group. 

G. Bhtncuonulia ri.ic.\Tiu>U}Es, Stfilicska, VL I, figs. 14 — 88, 
and Fl. II, Zlga. 1—6. 
JBJ^. ietta immene plvt mimme late chowUa, B rw iwlu nttraitt, valva 

htvnxdl <i!liva miiUo conrrriorr, medio iiifi.riinf clz-rata, t<tlcroJifiv li'rifer declici ; 
valva iieurali anlice abrupte loleque de^retsa, post ice parum tumidula atque umbone 
brevt, aeiUo et wide imearto, inttruefa s fmnte uMrvneeta,fere tktgttki vet mulf^Uea- 
tul'i, medio profniiih' siniiala ; siiiu trrtiain partem liitifi'iHiiin It'tctiV <eqii(tn(e,plaiiitietn 
eoucexUaiia tatcie hamalia atiiugente, vel uriiins ttreciore, »upra anffulaiim et late 
irmeafo, aeu rarimfere mtforme oommvo ; anpfirjicie m ii mm e eoiMk ertadtueuUt, 
cireiler 34, tecta, pleriimque mwlticosltilata^ cottulk drifitw 50-80, partim aimplicibiu 
pnrtim dichotomis, ccquutiliug, in junioribua nunwrase squamuloain, in adultia aut 
lacigatia aut peripheriam ceratia iineia incrcmenli (una eel pluribuaj abnipte in- 
tenedkf fimmdrngmw, k^nt et JaterMter detiUSo aMnyfanA), aiuMyMSitf kdertdi^ 
bua aaite elevetk i Juffie vmbonaiiinifi mirfP neuroHepttnii, ^emioee ennaHefOnem 
in vtroque latere mifiUtittimam marQinanliltua. 

Tbia apeoiea to dosely resembles the well known Ehyn. plicatUit, Sow., as 
leataieted, and diatinguiilied* fiiom JMfn. eeh-tUoeta, Bow., that I was Itair a long 

• Oomp. Scbl<^nbi«li in Bitan|ih.Akld,Vi•q,lbtt.»■LXIlii»lml«LLm^SUl««'«M.fBr 

3> 
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time in doubt whether thvro existed suQicient reason for si-jKiralinp Iwth specifically. 
However, the constant very small size of the hixxk in the ludiixn form, as observed in 
sereral hundreds of gpccimens, from nt least a dowa of dilferent localities and from 
dUtinct beds, appears to me to indicate the validity of a siwcics distinct from the 
European fos-sil. During the process of growth the shell is subject to a verj- large 
amount of variation, which will be better under»too<l by on inspection of the figures, 
than by a lengthcnwl description. In all cases, however, ia the shell broader than 
long, unless it be due to an accidental dcfonnity. Young specimens atv often very 
flat, only with an indication of the frontal sinus. In growing largt-r either the 
brcatlth or the convexity of the valves increases at a greater ratio, and, according to 
this, varies also tho depth an<l width of the frontal sinus, which sometimes is very 
abrupt. The h»)mal valvo is always considerably more convex tlian the neiual one, 
nhich is only sligiitly tun>id tuwanls the iK-ak. but not to the same extent as usually 
seen in specimens of pitcatilU. 

Equally variable, as is the form, is also the ornamentation. Wlien the surface 
is well prcserve*l, tho ribs always show some kind of a scaly eremdation, wliich is 
produced by their being abiniptly intersected or crossed by lines of growth, and at 
each such intersection the edges of the riljs are sharply turned upwards. 

In younger sp«H."imens these lines of growth are sometimes almost as numerous 
as in R. creiii/era, in others they are more distant, but in older specimens there 
are generally only two to four of them present towards the margin of the valves, 
and the riljs, unless very well pres4'rve<l, arc mostly smooth. Among several 
hundred specimens I only found one which has tho radiating ribs rather strong 
and about 31 in n«ml)cr. A few specimens from the same bed and locaHty, and 
also son»e others have almut 50 radiating ribs. But in the majority the number is 
alxmt iV), in some it rises as high as 80, and in one large one from AnajMudy I 
counted 00. A comixiralively greater number of specimens belonging to the pre- 
sent species is much more finely ribbed than the Eurojiean plkfifilia. 

An important distinction of plicaliloiiles is, as already observed, the small size 
of the beak, the beak ridges being always conspicuously concave and just visible 
in a haemal vicAv of the shell ; very rarely arc their edges sharp, and the area be- 
tween them and the hingc-linc on either side is about three quarters of a milUmcter 
In-oad. 

The beak ridges meet at an angle van ing from 115° to 135*. The cardinal 
teeth of the nexiral valve are thin, but long; the brachial apophyses of tho btemal 
valve are, as usually, turned upwards, somewhat broader at their ends, and on the 
inner side provided with a shallow grof)ve. Both, hinge-teeth and the ajraphyses, 
arc comparatively closer together than in R. plicutiiia. 

Lociilitiei. — Shalanure, in earthy ferruginous beils, at the base of the Trlchi- 
nopoly group, very common ; Andoor, south-west of Veragoor, Kulhiy, south-west 
of Koloture, Kolakonuttom, &c., (all in Tricbinopoly group); Ootacoil, common; 
Olapoudy, Comarapolllam, Kara]>audy, Shillagoody, &c. (AiTialoor group). 
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Form<tfioH. — Twnhinftpftlj and Araiakiogr graopt ; mine common ia the fiamer 
than iu tLc latter. 

The aahnals arc in this &mily almji ^smganAj nttadiod to suh-marinc objects 
hgr a fleshy peduncle,* vhich is protnided thmnigh the foramen uf the larger valve, 
liie mantle margins are finolj ciliated, and the oral appendages supiwrted hy aoUd, 
ahelly, but not spirally t^vistL':l, arms, wliich form :i more OF leas complete loop^ 

alwajB attached to llie smalliT, or lurnnal, or brachial valvp. 

The shell ia aUways puucutud, variouslyi but generally not riohfy «w*M>?wflptefl * 
the two Tilvea an Jotned to eaob oHier hgr two alioiig binge-teoth, ittoated ia. the 

l:ir£^*T iir noural valve, corresponding to two pits in tlie smaller or hiemal one, the 
former being always perforated at the posterior cud by a Ibramcu, which is anto- 
m>Aj putQf BiaigiBed by &e deltidium. 

The last revision of the genera and sub-gencra belonging to this family was 
given Iqr ^0.11 ia American Joum. of Conch.,t vol. vi* p. 96, &e. The author 
divided it into aeven sab-fianlliea, TerthrahUbtm, Strki^oeepkalmm, Magatirue, 
Krauaininte, PMuiiincP, ^ri'f/ii/li;/rinte, and Tkeadiin^B ; the last ia considered doubt- 
M and sboold form a separate family, aa already suggeated many years ago by 
Daridaoa. Of the other aob-ilHBlliea the typical geaem are respectively Tert^ 
ratula, StrmgocepltaIt(8, Magm, -Sf Wi ai i a fl, PlaUdm, and Mcgathyri*, 

To repeat here all the other genera and snb-genera does not appear neccssaij, 
and I refer to Mr. Sail's detailed Btatements (L eit.) regarding each of them. 

The TKUMMXATtniM are repreae a ted in all sedimentary formations Cram the 
Silurian up to the uppermost tevtiaiy beds, and they also iaehide the Buqoriiy of 
the siM3cics of Brachiopoda yet found Uving in different seas. 

li the South Indfan erBtaeeona loeka only three genera are ig p re i e n ted, Tert^ 
rattttc^ Ttr^ratulina, and Kingena. Of the iiiat nine qpeoiea oooor, of the lecond 
only on^ and of the last four. 

C9'«»M,— TEBEBRATULA, ZAngKf, 160Q. 

DaTidaan, Bnt Fi T. , . , I I. IntrodocU p. 62. 

Shell generally orate, rounded, suliji ■ut-.iL^nuiil or subtriangular, with the valves 
smooth, striated or ribbed; b43ak of ueurai vuivo truncate by a ruimded or ovate 
fiuramea; deltidinoi rimpie or divided by a median antnre in two pieces; loop atiarl^ 
the two principal arms, or eruni, imitcd at their anterior end* bat the pro- 
jections only couvei^ge towai'ds each other without meeting. 

Nine apeciea of this genaa are lennaeated ia the oretaoeoua atnta of Sontbem 
Lulie; of these six afpeor to be identioal witii those ooouring ia Bmope. 
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1. TEREnn.vTrLA pf.pressa, Lwnarek, vat. Cjfria, Walker, PI. II, Figs. 7 — 8. 

1810. T. ilrprfita, l,»m., An. t. toI. ri. p. 840. 

I'-lil. r. nrMlii, Forlii-.. Tr.ii. ( Ji-. l. S.« , 1,. ii 1., t,.1 rli. ji. MS. pi. iriii, fis. 12 ;— rarfmi, D'0rl«Tta4. 

1852. r. Htfn—a, apiul U»t i-I^ti:!. Uri-,, cr. ! limili . [. 7". |>l. ix, tiir«. V — 41. (rum. •jrn.). 

IBM M • » SrlMrtil'n.'h, <i-x'i:--ri<lii'''nt. lU itnrt;<- t'V II'Q'^'-'I'''- ^<:'< ^^4tf (gUk^ftti). 

1888. „ m > Walkvr, Uvol. U«g., ml. T, p. m pi. iriii, 1— 2. 

T. tntn iub-ovata aea mtb-rohmdaio, m^-depretta; taM» fsre wqnatUereon- 

9Heiiuculi«, alriia iiicremeiiii tenuibut, nomullit tape tulhrttgom interpotilU, lectit, 
radiatim mintite tlriolaiu ; umboue leeittime ineuno, finmune moffno, truac^fo, 
iateribu» nmbonalibti* tub-rofmdatit, /route impreaaia ; deltkUe magno, eimplici, 
teepiaaime lougo, rare bred, facie cmnexiuMmUt i froiUe ttdmurum to admttie apeeimU 
uibua jjiitH Diiniisfe (Hsdiicfe nini'r/ii. 

There arc only tlireo spociiucns which I am able to refer to this well known 
Etuopuin si>ccic8, and all three are from the Ootstoor beds, the lowest of the Booth 
Indian cretxieeous deposits, a.s at present known. One, a young specimen, has no 
(lislitiet frontal sinus, but the two other specimens liavc it distinctly indicated, n 
cliaim-tcr whiuli is also cleai-ly shown in Torbcs' figure of arabilia, and which I 
onuideir to be one of the moat diatinelhre in a oonaiMfiaoni wtth tiM imt apeeiea. 

Tlic very fine radiating striation, to which attenlion luM been dnnvn by tlic 
late Dr. U. Schlcoubach, is also noticeable in the South Indian qwcimcns, but it 
also oooim in several other apeoiea. The beak of the nenial vahre la aliraya slightly 
incurved, and oldi(jUi'ly fruncato by a lartre foramen. The lnnk ridi;es are rounded 
or moderately angular, and the frontal area on either side tluttcned and depressed. 
The sixe of the deltidiam varies ; generally it is largo, trapezoid, and on the frontal 
surface «jmewhat convex ; more rarely it i;> short, as shown in Bomfl specimen.s from 
the Upwarc Grccnsond, designatixl by Walker (loc. cit) as 'var. eyrta.' To tbeso 
specimens the Indian form undoubtodly exhibits the closest resemblance. As re- 
gards the greater convexity of the Talves, them doea not appear to be any aensihle 
difference from the Lamarck ian type. 

T. deprcsaa occurs in England in the (r Lower) Grecusaud at Upwarc, Potton, 
sod Faringdon ; in Belginm, and Tarions parts of GetmaDy, it b a ohavBoteriatie 
fossil of the Tourtia and Lower Plirner, eorn sponding toD'Orbigny's Oenomaoien, 
and exactly in the sumo beds it also occurs in India. 

ZoeaUlp. — N<»th of Odium, in a yellowiah brown earthy limeatone; race. 

FormaiUm. — Gotatoor group. 

8. Terexbatcia scb-pepressA, Stolicska, Fl. II, Figs. 0— IG ; Fl. Ill, Figs. 1—8. 

IW*. tetta eUmffate aeu late ovata, modice depresm ; vaivm nmtnmqiiem ^re 
(Pqudlilcr courexif xriiHn, sirpittsqiw rnh-n )uv/r(ili ( — innbonoH) al/erd paiilo eon- 
vexiore : auperjicie concentrice dulauter aubrugoae tlriaia, radiatim deneiaeiate eMo- 
bda, etrioK* tape utdi^aetk vel omnteo i^mOetiis vmbomt MMKber^ Mttsso, letUer 
Meurvo affue Jbramme lato et etA^ottuuh imtKmio, dOtidio irevh modiee Mkttoiao, 
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a mmyine foramimt rapide deetivi atque nUeo prqfundo ab apice talne ho'malit 
aeparato ; ktterilmt vmbont^ibtu rotuadaie mb-wgulatig, paulo cwcavu ; area m» 
vtroqtte latere depretntucuUt, ktiMmetg d^fimta; per^theria vahamm tmdiqtie 

tiwjiiici, fronte hand inaiiiuata. 

Tliia may justly 1)0 regartled as an offsprin!? of the older dcjirossa, with w liieb 
I would hare identified it, were it not that all the specimens (and there are several 
hnndndt of tiiem &am Tsrioas looaUtiM} from flie biglwr leda entirely want the 

frontal rinus, and them b tlw SO fmeo of an insinuation or overlap at the lateral 
margins, which b iuTaiiaillil^ toOK or less distinctly traceable in depreaaa. The more 
or kw ekngtte or ovste fi»m of 1)o^ flpeoiea fa rery «bnilar and equally vaiiabl^ 

ilie ilidla being often inclined to a symmetry, lint in si'fi-di ptvfiM bracliial or 
lUBin^ valve is generally slightly less convex than tlio other. The margins are 
flan and aonte in joung, (hidteiwd or conspicuously truncate in very old onea. 
The amftoe generally shows distinct, wmctimes slightly rugose, strite of growtli, 
and beddes a fine, somewhat undulating or irregular ladiating striation, similar to 
tliat of T. dcprcssa, obeaa, di»purili», and others. The beak in mtb-depre$*a is al- 
ways more convex or incurved than in any specimens of deprena I hare awoiiiina^, 
the deltidiunt i* nmeli shorter than in the ordinary deprr/isa, but agrees in that res- 
pect with var. cifrta of the latter species, except that it is always veiy rapidly dcs- 
cending, and tiierefore separated from the apex of the baemal Talve bjf a deep 
•ulcus. 

The loop must have been very short, almost shorter than in depretta, the two 
bnrnal «ma being at the be^ning nearly pamlld and rexy dkwe to eaoli other ; ' 
fiulher on they diver^^e, but the terminal end has not been seen preaervcd (see fig. 15 
on pi. ii). The sockets for hinge-teeth of the neural vidre are internally bounded 
hy rather sharp and thin ridges. Below tbe loop on the inner side of the brachial 
or haemal trIto there is a slight ridge, separating the two rather elongate chief 
mucidar scars, at the outer aide which are the branched Taacular imprasaioiu 
(see fig. IV on pL ii). • 

looalUiet.—Very oonunon at Airiabor, north of Foodoopolliam and at Vailoor ; 
rare rear Choekanailaiioonmi, north and south-east of Ootacnil, < •, i-rvwlu ro etthflt 
in a whitish calcareous sandstone, or a similarly colored impure limestone. 

JFbmalioii.— Aniidoor gnnp, appmently a veiry cbaiaoterfstie spedes of this 
dirisioini , 

A peculiar variety, flgorod on plate II, fig. 14, deserves special notice. It 
is from the Anialoor sandstoneB, south-east of the town of Axrialoor, and is distiu- 
guished from all the other Rjxrciracns by a remarkably flattened and rounded form, 
the angle at the beak being above 100°. The deltidium appears to be very 
amaU, but the edge of the finamen is nafortonatoly not quite perfect. The surface 
is nuvlced vith snb-distant bands of growth and v^ dense wtsrj tua uttn^ ham, 
and is besides very densely punctated between them ; tin Tnargtna valves 
are in their entire circumference perfectly straight. 
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8. TaMssuank w^. Cabxbb^ 2)(ibMm«, PI. IV, fig. 1. 

mi. T. Carleri, I)«Ti,l»<in, llrit, C-.l llr^.oh , p. 72. \^- vi;. lii; 

1^. „ Scblonbtcb. Kiulx. AkjMl., Witn, Mitt. Nut. KUue, IrU, p. SOS. 

lata i. . biJaluth.«rlllMiali«^*aL.v.nB. 

TIlO onfy qpfloiinflll firom Southern India so airroes, as far as invsiTvcd, in all 
eiMDtial particulars with T, Ckirleri, that I think its identity with that European 
spedea highly probable. T. Oinrfarj it «baneteriwd by an elongated form, the 

greatest ^viilili lies soniewhlkt in firont of the middle and is about equal to two-thirda 
of the total Icagth ; the hsemal valve is slightly k>»8 elevated tlian the neural one, 
the former being somewhat broadly insinuated in front, while the latter ia correa* 
pondingly produced and bent upwards ; at the aides near the front the neural valve in 
somewhat indontcd by an overlap of the lifemal one; the surface is smooth, iflarkMl 
with some slightly elevated concentric stritc of growth, when well preserved, and, 
M UBoally, ftinAj punotated. In Daridaon'a type tiie beak ia rmey ahart, faunuved, 
truncated by a norlemfely si/.dd foniinen, the dcltidium is hardly traceable, lx:'ak- 
ridges and area not dorclopod. Schloaiihach says that he examined specimens 
from the ao-called "Galeriten Sobiehten" (Upper Plsener), which in tana perfectly 
agree with Davidson's tyjK'', the average largest size, however, beiriL!; only 30 mm., 
instead of 40, but there were also aome other apedmena in wltich the beak was 
slightly more produoed and the ddtidimn perfieofly weiD visible; no beak ridges or 
area were, bowcs er, defined. The specimen from Southern India has the beak unfor- 
tunately broken off, but there is distinct indication that it must have been as short 
as in Davidson's type, wliile the size of the shell agrees with that of Schloen- 
hach'a specimens. 

1 should also mention that a similar species of a Terebnitiila haa been desoribed 
by Tate from the Irish cretaceoua depoaits as T. abrupta, but the hnmal valve is 
near Am anterior end deeply suleated in the middle (Quart. Jour. Geol. Soe., London, 
1865, xxi, p. 11, pi. v, fig. 1). IMeynr's T. r.rfensa (Geol. Mn::., ISOt, i, 
p. 252, pi. zii, figs. 1 — 4,) possesses still more similarity with T. Carteri, hut the 
greateat widfh in (Ida apeoiea ia above the middle, and the anterior end ia some* 
what more piwluccd. 

T. Garten ia recorded from the Grey Clialk near Dover (Dav.), and from Uie 
Upper Pfaener of various parts of Germany (Sehloenbach, 1. cit.). 

IiOCalUif. — The sinL'le South Indian specimen is from the brownish earthy 
oalcareous beds east of 01ap.iudy, il-rorded on the map as belonging to the Arria- 
loor group, but resting immediately on the Ootatoor beds, so that some of the fossils 
ftom tUa locality might with equal probihililiy derived from the lower 

beds. 

Formation. — Arrialoor groap(?) 
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4. Tbbxbkatula. bipucaia, Sowerby, PI. IV, Figt. 2—17 } PL Y, Pigs. 1— <8. 
uu. aKivfiMk aow^iBi p. lot iiw(pMwXiwiw»>ip&"fct 

1MB. mm M i»Mwbwt. B«aMli«'i Om ». Wh d rt . BiilHigi, fol i. p. 433 (cum tya). 

7. opote Mil ^bt^ofo eoolo, onMm taqp i i tfaM Mfr-AttMOo/a atque plm 

mimtrnt diatincte biplkata, rariter fere aimplicUer ku km at a ; talvit fere aqmlUer 
c<ni99*kt out calca tanhonaU aUerdpaulo concexiore atque lateralUer in parte tmte- 
rioreptvemiHUtte prqfanie itummta; tuperfde out glabra out coacettMee eab- 
wlcale tlriata ; umbom hmido, obttito, valde incurco, formme rolMwIato aiqae 
mod'' I'll (r patiilo rt rrasne tyinrginalo tnincalo, delUdio ireoip tiffllllltllfllimil ftrfpiMfiio, 
tnoiiicc tiilo, siiiipiici, iiiitice abruplc dcrlici. 

There are few other species of Brachiopodii which have caused greater confu- 
aon snd more oantforeniM among PdnontologiatB than tfaia one, whieb represents 
a lai^ i^roup of the MMxdlad biplicate Terebratulce. The rarious opinions of differ- 
ent authurs liave been recently most ablj discussed by the late Dr. SchlaBnbacli 
(L cit.), and it is not noocssaiy to repeat them hero. 

I will only mention that firam the examination of Brooehi't type epeeiiiMiii by 
SiPinann andTriger,* it apfw^ars cloar, that Brocchi's urwac Anomia hiplicofa can- 
not be applied to the cretaceous species, originally described by Sowcrby as Tere- 
hraMa A^NeoAi. The fnmer it iMliered to be probably identinl witti Sowerby't 
liassic T. intcitfhttn, Init as (liis identification i-annnt ascortained with sufficient 
accuracy, and, morcoyer, a« that spociea belongs to a different section of Ter^nratula^ 
every ubjcetion n^inat nteiumg Sowerby'a denomination tat the erataoeoBi fbnn i* 
removed; and it appears most judicious to drop Brocchi's name altogether. 

T. bipUcata is easily recognised from its allies by the .moderately tumid form of 
the shell and the strongly incurred beak, pcrfomted by a foramen of moderate siie. 
Beak ridges and area are n«?w distinctly developed. The sin of iiie ftill grown 
typical form (pi. iv, figs. 2 — t, fii;s. 10 — 13) is generally moderate, hclween 30 and 
40 mm. long, 22 — 28 mm. wide, and 18 — 22 mm. thick ; the greatest width being 
nsnaUy a UtUe in front of the middle, and the greatest diiekiieBB at or very near 
the middlA. The biplieation of the front and the lateral encroachment of the brachial, 
ac tbIto upon the median insinuation of the neuial ralve is always trace- 

able, but the degree to wbioh tide extends is rery vaiiaUe. In some specimens 
(figs. 10 — 11) it is only slight, in others (and these are perfectly identical with the 
type), it is more distinct (figs, 4 and 13j. The surface is usually smrxjUi. very 
fmcly punctated and marked with more or less distinct strips of growth, liarely 
also a tne radiating itrtatian is to be obeenred in plaees. The loop is sbaple^ 
and eqnali about one-third tibe length of the braelnal valve. 

In oomneetion with the stronger concentric ornamentation, I may notice the 
peooUar varied wbioh DaTidson deaeribes ander the name T. w^i^ of Morris, 
and whiob SchloDnbaeh identifies witii T. l^gikatat Bow. As vegaids genonl 
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feim there certainly appears to be little difference between the two, but it seems 
to me pri)l>alilo that Davidson included in his mlcifera also spfcimcns ivhich belong 
to D'Orbigu^'s dieparili*; at least some French and English !>^>ueimcusi com- 
moofy «tlled mOe^Kf immiirtijHiMy bekog to D'Orbigny's apedM. 

Tj'Kdtity. — The typical biplicata occurs only in the £^ey or reddish, ]iart1y con- 
glomeratic, fiaudstoue south-east of Mulloor, and in a whitish saudstuuv buuth of 
the aaaie pibwe. Both loooIiliM bdong to fbe Amaloor group. 

A peculiar variety may be recorded as T. Uplicata var. Karapnudieneit, pi. iv, 
figs. 5—9. This form also occurs in the Arrialoor beds, at Kaiapaudy in a light 
grey Bandstone. The jroung shell k elongately orvte with • BBmnr, bat stout 
beak, much rcsemUing that of T. obeta ; it also has distinct traces of radiating 
strio), but the valrcs arc not so tumid as in the last named species. The older shell 
is very much elongated, resembling in shape the smaller specimen figured by 
S'Orbigny as DuiempleatM. boat is tamoute and distiiieUy b^dioateb la in 
tlie ty]>ical form of hiplicnla. 

A third still more marked form is D'Orbigny's original Dutempleam, and 
must be dea^nated aa T. UpUeaia, yar. IMempleama, pi. ir, llga. 14—17; pi. 
fi?«. 1— 3. Till'* vnripty has the postorinr part of (he shell towards the l)eak markedly 
contracted and attenuated, the surface with a rather distinct radiating striation, and 
generally with a broadxah and shallow fiNtnta] sinua. It attains a larger nae than 
any of the other varieties, and some forms when accidentally flattened closely 
resemble tlie orate varieties of T. aub-rofutuhf hut the umhonal ridges are never 
dsrelopod, and the beak itself ia larger tiian in the latter species. From equally large 
^ecimcus of obeaa, it dtflbcsby ita loBB tumld beak, amaller foramen, and usual leaaer 

eonTcxity of the valves. 

As iu England and Germany, the var. iJrt/cwy^/caHfl generally occurs in Southern 
India in lover beds than tiie ^rpioal S^riieala; it la aot uneommon in aeveral phiccs 
in the neighbourhood of Andoor and Vcrairlioor, in IWs wliicli are refen-cd to the 
Trichinopoly group ; only one specimen is from near Uiapaudy, from beds usually 
ailid to bflloog to the Anieloor group, but tills la not quite oertain»— ibey maj with 
almoat equal probability Ije referred to the Trichitinpoly ^'niiip. 

In Bngboid T, biplicata occurs in a very great number of TBiieties in the 
Uppoir Chraenaaiid and Chalk, irbich correspond to Oenomanien, Tonmien, and the 
lower beds of the Senonien. In Gernumy it is also very common in the Ccnomanien 
and Turonien, (Unterer and Oljcrcr) Plojuer, with Ant. ^olttmageiuia, various, and 
MantelU, &c., while its occurrence in the uppermost oretaoeovis strata, aa well aa In 
the Gault, is considered as doubtful Li India we And, as already stated, the Tar. 
I>u(empleana in the Trichiiifi)Kt1y CToup, corresponding vcrj' closely to the European 
Turonien or Upper Ceuomauien, while tho typical biplicata is sparingly found in 
tiie lower aandatonea of the Anialoor beda, eqnindent to the Senonleo. Then la 
not a single specimen as yet known from our OotatTOr, or J/o/wmf/r/;*/* beds, which 
lepw a c pt the true Ccnomanien, unless T. obeaa be looked upon merely as a variety 
of tfrfiiwto. 
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5. Terebratcla obesa, Sowerby, PI. V, Figs, i — 6. 

r. aitta. Sow., apnd 0«Ti<t«oo, Brit. Cnt- Bnch., IHSt. p. 63, t, fig*. U— IS. 

T. iata elmgate oeato, valde himkkt, vahn umboHtM oUerA pmtto iumidiort, 

mperfieic minute puiictato, concenirice mb-dutanter striata atque radiatim gtriotaUis 
froHte Me iminuata tnU pltt$ mmme dkimoU bipiieaia; umbotte valde tumido in- 
eutro, foramme magmOt aub-foHmdato ^ eratte matginato, oUique tnutcato, untke 
frodueto aiqMe nb-aulcato ; deUidio tmpHei, breoi*»imo, emt omnino obttelo. 

In recording this species from Southern India, I entirely atrroc with wliat Pavid- 
son says legwding the same. It is bardlj neoessaiy to repeat all that author's 
obacrvatiooB. The tpedet is veiy dtnety aDied to the typical hiplicntu, and might 
be rei^ardcd only as a krge variety of it, but the umbo is more tumid and thick, 
obliquely truncate by a large foramen, the lower lip of which is t^encrally sulcnted, 
and so much produced that it nearly, or entirely, conceals tiie deltidium. Tlie sur- 
ftoe it dktinBtly mdiately striated, paiticalarly near tlm lateral maigiiM. The 

species appt^r^ to be local, and I only retain it prnvisionnlly under it*; old name, a-s 
distinct from the former, because I have only a few specimens for oompaiitioa, and 
aleo beoanae their fjeolopeal poaitien ia ■omevhat dURBtent from that of ft^pfiMfo. 

Lijfiilitij. — There are only three lariTc spM'i mens in the collection, nil frDni the 
ferruginous beds of the Ootatoor shales, east of Uotatoor. The slight variatioujs ob- 
asrred in their fbtm are exactly similar to thoae vfaieh hare beni noticed Ity Davidson. 

Schlcenbaelk (Bcnecke's Gcojn., Palmont. Beitrsege, 18GR, vol. i, ].. 1^8, kc.) 
rpstricte<l the name obem for the form which occurs in the Clialk, referring at the 
same time Davidson's figure, (10, loo. oit.) which represent an Upper Greensand speci- 
men, to i^liieate as a gif^ntie variety. This seems to me hardly ooneot, whatcvw 
opinion there mny exist as to the exact E^'olotjical jwisition of one or the other of 
these forms. Judging from the tliree views 16, l(k<, 106 of Davidson, I can see 
nothing vhiefa would indicate a speeUlo distinotion from the torn rapreaented in 
fi?<. 1.'. niul on the snme plate. I. thrirfore, consider with David'^mi *lir Chalk 
and L'pper Ureensimd form as identical, and the geological horizon of the latter cor- 
respond to that in which we ifcnd it in India. 

Sehloenbach (loc. cil) also identifies Hagenow's T. Soicerbyi with obe»a, the 
former being found in the uppermost cretaceous stmta of Jliigen and al«o occurring 
at Maastricht. I liavc a specimen of true Soteerbjfi from the latter locality, and this, 
when compared, for instance, with one of obeta jkom the Chalk near Dover, sbowa 
remarkable distinctions. T. Swrtv-h'/i is much more nttonunte towards the beak, 
which itself is much less incurr ed and more broadly truncate, and the arcol portions 
on each side are mora flattened. Exactly similar disttnodons can be seen in 
Schloenbach's T. ohem from Ri\gen (Bcnecke's Geotf., Palnront. Beitrtege, 18(5S, 
vol. i, pi. zxi, fig. 7} ; it also appears to bo a less tunud species. In true obeia tiie 
beak is almoet entirdy ineorred to the fiNiat. I am, therefbre, indined to regard 
T. So!cerfj,>/i, Hag., as specifically distinct from T. obeia, Soworby. 

FormaUoH. — Ootatoor group (beds of Am. rottraiiUt &c.). 
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6. TEii£BKATUL.v 8UUUUTUMDA, Soteerbjf, PL VI, Figs. 1 — 23. 

int. T. (MiMAndla, mtttmdmlm ct Ji wj f h t w , Svwnhj, Wa. Cteth., i, ni. 46, 47, 4t^ pi. zr, flgi. 1, 7, 0. 

Utt. T> MM^ialoM, apnd Davidton, Brit Cnt. Bndi., p. 01, riii, 6g«. 6—18 (nun. syn ). 
U8B. T. MtraAriufa. apwl SehloBbiicb, Siia. Akad, Wi«n, Ilitb. Kit. Bmw, tul. Ivii, pu i, p. Itw, p(. 1, 
tigt,9-iMlimm.»rmi, 

Ter. ieita mb-rotumiata »eu eUmgcUe ocata, medio nmlice dilalata, marffine 
/rontali in tfatMklibmjwmrUmt tmpliei te» pavlo intinmio, in aduUit plerumqae 
dktmctim timiato oat levUer biplkato ; valvU fere aquaUter et modiee eonvesk, teu 
caIm fiMfiONai* alierd paulo eoHvexiore : auperficie Usoigata, mmute pumetata, ttrUt 
increinenii HonnuUis ad iulervalla notato, iiiterdumque radiatim olmlefe sfriolata ; 
umbone modiee incurvo, laieribtu plus miuutte aaile angulatit teu mbcarinatit, 
iM^ttlmw 96*— 105* ftmanlibiiti Jbrambu wp famtoto ^ mimUo mm MMlffwfob Mh 
<mtwe pierumque panto fToAieto, tMttdkf bwMm, aAnyf^ m»H» «hAhv tbt com- 

apicua diciao. 

This well known species is equallj conunon and equally variable iii form in the 
South Indian cretaceous depodta, as it is in European strata of the same age. The 
move depreaaed ahelli Im prominent and leas incurved In^iik, tormiiuiting with a 
smaller foramen, find tfcnemlly provided with rather distinct um!H>ii:il ridij^'s, readily 
distinguish the species trom T. biplicata, even when the frontal biplicatiou of the 
maigin is nune ^tinedj totAtd. than is vniaUjr tbe caae. 

Davidson ;»tul Sflil(x>nbach (Iw. cit.) have discussed the varied relations of 
this species to others at great length, and the latter author also poiitted out that 
there does not exist saffldent leason for aepoiatiii; ftom Ter^rottila the species 
with a sniall forainon, &c., under a suh-generie denomination, {EpithytisJ, as suggested 
by McCoy &>ul supported by Dealongohamps. It is not neoessaiy to repeat heie 
thoae itateBMiBts, but I will hrieiy note the chief TufatioBa nndBr lAieh the species 
Is met with in different beds of the South Indian orelaioeous dfifioaitB. 

As a ijpnrral distinction I may notifo, tliat tliorc' never apjH'ar to orcur in India 
such bhoi't aud semiglobuse forms us ore commonly found iu Eu^luud aud Uer- 
many, and that in the fbRiier» aa a nile^ the beak ia not quite aa vaeatSi faicarved, as 
usually seen in European siioeiniens. The latter eharaeter distinEruislu-s the spet-ies 
firom T. camea, with which the depressed and rounded shape of the shell very ul\en 
maikedly agreea. Indeed, I am not certain that Baridson's dnmkr -variety of 
canieu (loc. cit., pi. viii, fics. 1 — 5) should not mther ho referred to mibrotunda 
than to the former species. The simple form of the loop and the strong impressions 
of tbe addnobm haTe been described Bohlmnbaob (loo. cit.), and itis snffloiait to 
NJiBir here to two figui-es of the inner viewB of a hsemal valve, the one having tiie 
loop perfectly prescn e<L the other being an inqResBion with tbe muscular scars 
(comp. figs. 11 aud 11a, pi. vi). 

Three varieties may he ffiiUngnlabed. The first (see figs. 1 — 6 on pL vi) has 
an almost cux-vdar or roimdlv ovate shape, the front is simple or very sliarhtly 
insinuated. The second (figs. 7 — 16) has an ovate or elongate shape, and the Irontal 
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•inua is nsaally well marked, or even a biplication is indicated. In both tbeae 
fiuTDU, which gifldualljr paas into each other, the hcak has a moderate sise. 

Xioca/iti/. — ThfiM two TSrietieB which represent true subrotunda occur in very 
large numljcrs in the tfreyish, somewhat forruLnnous, sandstone south-west of Mul- 
loor (where T. biplicata is rare), and north and south of Karapaudjr ; more rarely 
wmtb^veat of Mnmooor, at Olapandy nd Y^^tepnaisfi all tlieae looalitiea ara &i 
the Arrialoor group. From otlior Lrn>iips only a sinc^le specimen exists in the col- 
lection, in a oosune ailkooua sandstone, and it is stated to be from Kolakonuttom, a 
locality aKoated wiiUn flielMKmduy of the Triohinopoly group. 

Tlic third variety may be noted as rar. subund^ita; some of the specimens are 
id e n t ical with the form deecribed by Leymer ie as atfgiMM. It i« a roandly oval or 
oral A/Si, often with more eonTez Talree ihaift tiie bet» willi ft Aafie Ivoad or 
almost obsolete dnus iu front, and generally wifli a lemarkahly miall, aometiniea 
almost minute Ix'ak (comp. tigs. 17 — 23, vi). 

LwMlUy. — This variety chietly occurs in the Trichinopoly beds ; it ie VOiy com- 
mon in the ferrngbkone eaithy rack at Bhalaatue and also at Andmr and hehreen 
Andoor and Vcraghoor ; only a few spccin\ens arc from Vitngoorly of VeMp 
ghoor), situated within the geographical extent of the Arrialoor group. 

fbrmolfofw^— ^Mehinopoly and Arrialoor gronpe. 

In Europe (Enghind, Germany and France) T. »HAro/K»<fa occurs in stnta irtuiie-- 
diately above the Rotomagentit bods (exactly as in India), extending to the lower 
SenoDien. Daridson qnotea it abo fiom. the Sed Chalk (P~ Qanlt), bnt thie 
occurrcnoo ifl somewhat doubtfiil, and ao ia alio that in tlie upperaKwt eretaeeoiia 
beds of Aftgen and in Sweden. 

7. 'Stamxtvu. OAnuATA, cf JmMoo, IL YEL, Pig. 1. 

ISia. n/mi^ Mrfiilglhi. Qeiniti. Ch«i«cterUtic P«<tn*f. SiMlWi KvUlg^ ^ tt (« jnl^h ul Ull.T4nt 
wn SJtiGiiinralila, pL Cg. S. 

VHX fmttm, Daridiaa, WL Okrt. BcuIl, ^ 40^ jL t, Sg- 

Ito". ImAs owrfa sMt nA-^entagomt, tupeifiole rwNeMm demt eotltUata am 

4lrifllfl» eottellis ad intcrvalln elriis incrcmeiiti nhniptis intersect'w, mini neurali 
aUerd paulo eouvesiore, untbone producto, modice incuno atque foramine rotuudato 
^rtmooto, OTM coNoew; 4«iUiUao parw,medbt mOiiirA iiaiM^ vuttuhtmaU 
mArahaidaktt oirffe»l»i|Wfl<in<»aiModiall<»fw«to j >aii f <i i ii tiw|»wiaifc 

Although only a nn^ neural toIto has aa yet been found in the Soutli Indian 
cretaceous deposits, there can, I think, be no reasonable doubt as to the identic of 
that specimen with tlie liuiafeaa T. eapilUtta. The general subpcatagond Itaann, 
the conveK i ly of the Tslve and of its beak, the eonone area, the fine oostuliform. 
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■triati<»i, iuteneoted at distenoes by abrupt striic of ^wth, perfectly coincide with 
file dmacters of the species, as riicorded by d' Arcliiac and others. In th« tbree 
specimrns rii;un'd by d ' Arc )i i;ic, the apival angle is 98, 96| aad lOS degree* SB* 
8]>octivvly i in the Indian bpcuiiucn it is 90 degrees. 
' Sehlenbaeh (loo. dH.) mentions timt fbere ippeun to be some donbt w to 

wheflier the t^vo sporimons from flic Kfd Cliiilk (Upper Gaulll, iinticfd by David- 
BCD under the name of T. capillata, really belong to the latter sixHries. The form of 
the flgtued spedmen Is oertainly eomewhat too regularly ovate, the nmbonal rii^jee 
of the neural valve more projecting, and the radiiitinii: ribs stronger than in d'Ar* 
cbiac's types, but all these differenoee may be attributable to local variation, and as 
Davidson bad Toumay spectmena fiy oomparison, it it not very probable that he 
'was mistaken iu tlioir identity, partioulariy a!< he notices the " capilliHarm* flle* 
vated stria'" in his descripticii. ITowTVfr, of)nKiderin<r provisionally the occurrence of 
T. cnpUlnta iu the Upper Gault as not dctiuitely settled, the geological horizon of 
the epeoies fhlla witldn the eeamnanien, paitkolarlj the lower bede of it It 
occurs in tliese stnita (Tourtia) in B<'lu'iuni, near "KsAcn, near Dresden and in various 
other parts of Germany. This geological position exactly corresponds with that iu 
whidi we meet with tiie same speeieB in Lidia. 

Locality. — Ootatoor, a sini;le siH-cinien in a y<"llcnvisli bi-own limestone. 
FormalkM. — Ootatoor group (tho xono of Am. . rottratut and Motomagetuit, 

8. TBBBBaATVLA. OoTATOOiiBitsn, SMkikOt n. VII, Fige. 2—8. 
nr. feste fwtomMn, fire eirctUari, modict htfiata^ mbJmigaia, mkmiMme 

piinrloto ef sfrik inrrcmrnfi nonntiJris stib-rutjatis vointa ; rnlrn m'lirnH nltrrtt ron- 
vexiore, medio antice paululum externa, rovtro bret>i, incurto, Jhramiiie magwt, 
rotmiMo irmeata i dtUidio medio «mfto, brevittimo ted laio, tgpioem valem kamatk 
ailiiigenle ; Intcrihus nmboiiafihnu rotundati.t, area mtUa; ttdiva htemaB leeiter eo»- 
vexOt anlive Movijiiie mediauo jxmlo inisinua(o. 

A very cliamcteristic almost circular robust species, with a finely jninefatc 
surface, sli-jht frontal sinus and a small blunt beak, truncated by a large round fox-a- 
mcu, verA' closely plaoed to the apex of the hesmal valve. The deltidiiim ie united 
in the middle, very short, Imt broad, extendintr laterally into long points. Tlie iini- 
bonal sides are rounded or obtUM.-, I'urming an angle of about 100 degrties ; there is no 
tpeeial aiea mailed. 

Locnlilii. — Ootatoor, one of the two fitrnred speeimnn<i is fiYsm a OMMielionary 
earthy limestone, the other from a more compact, pinkish limestone. 
JbrmflMMi,^^otatoor group. 

* The ocewiMM gf mmUm itite ia T. lAynHH MM hsmlm tiw priociiial nMW d'Orbigny '• ooitiDg thx 
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0. Tebebkatcla sirniuoapoA, Stoliczka, PI. VII, Figs. 4-6. 

T. tetta aub-triganat deprettitiMula, peripherja ineraMote et valde obtusata, con- 
eenMee mgOM, radiatm mmtUnme alriata ; vsbs hamali fere plana, in parte 
aitUriori medio levUer impreaaa ; v. neurali contesbiMiliia, wtAime promiaulo, paulo 

incurro, foramvie pniulo (nntrato ; drltiilio maffiw, concavo, medio mturd juiusto } 

laleribus umboHnlibtus nub-rolnnditln' sen ohtuisw, unguium 80' — 0()° formandbua. 

This species belongs to tlie tj'pe of Ter. diphia and. diphioidea, <Scc., rcprcseated 
in fhe k%liMt Mb of flie juiiuds and the lowMi of Hw oteteeeoos d^odts; ft 
differs, ll0^vcvcr, from tliosr spocics by flio pmsonce of a fine radi;itin'_' striation. Tlie 
only other species, I know, of the some typo is Ter. Guitcardiana, Seq^ueusa, de- 
aeribed and figured by DaTidaon from the Italian tertiary beds (Ged. Magaaiaie, 1870, 
VII, p. 370, pi. xviii, fitr. !)), Tlio Tmlinn orctarcous spi'ci<'s is more dilated than 
the last, and has tbo beak distinctly, though not very strongly, curved. 

ZMaMSir^Hocaviatoar, in a oaanBieBoiuiry, daik btoim, linMriaofli. Onlj the 
two fignred speoimens bare been eiwninfld. 

JbraMrfjoN.'-^tatoor groi^. 

TEREBRATnUKA, J)'Or»^, 1847. 

I llAvi.Uon, CImmT. Bricbi. i.,..U. A.-.). 

Shell iisiially lon^jcr lliaii w'ulc, j>iint'tate, racliatcly strmtod or rihbtvl, neural 
valve with the beak tmncatc and iKirforatc at the end, straight or slightly curved, 
with the deltidinm small and divided, or rudimentary, and with the usual hinge- 
teeth as in other TEiiBnnATVLiD.r. ; liremal valve smaller, often with a straight luua;o 
nuuqgin, produced into an auricle on cither side, apopbysary apparatus short, scarcely 
eqnal to one-third of the length of the abeiD, fiHnied by two, anteriorly united 
anns, alx)ut the middle of the sides connected by two branches, wliicb remain, 
however, for some time so]xirate in the young shells. The typo of the genus is 
the mxDiT.eaput-sci iin iis (Liuuf-). l>all {\m. Jour. Oonoh., 1870, vol. Ti,p. 106) 
cniuneiates seven rect i iT ]i rios. There ai^e several known from tertiaiy depositt^, 
but the mnximum of di'vc-lopraont appears to fall in the crotaocous epoch. A 
nearly complete list of the species from the latter is given by Schltcnbach iu 
Pnnker's and H. t. Ueyer'a Falnontographica, 1866, toI. ZIII, ppw 274— 27S. 
The oldest si>ocim are known turn, jntasno depoait^, one or two Ikom the Lias 
being doubtful. 

"L TsBBinuTOUHA BKUOVA, SMkdia^ n. TII, Viga. 6—7. 

Ter. teala orata, longiore qiiam late, nilrii lnpm/i!> aUerd multo coiircxiore, aiiri- 
cults diatincliitCnutiuiCtdis tHsintcia, atUice paulum inaittuaia ; vtUva neurali rostro 
aongato, le»t9 emvato, apice inmcah it peK/braia, laftrHue rotmdatk, Mffubtm 
fere 75' firmeniAut, wedio piaile deprma, marghte atUee me^^Mo rohmdate 
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producto aiiraumque curcato { tuperjieie radiatim tuuUi-costaiOf cotlu m c. neur. ad 
oj^om oirelfer 16, ttmplMaiw, dtinde ngimte medhna didMamit et iateroKter mmtit- 
JMlkt '■• Jicem. cotlis prope apicem circUer 12, timplicibua, deinde numerote 
dkkitt et wide aitematUt omttiaia minute grmutoeii et ad iutenatta tUrUa inare- 
menu nonmttk a^r^Ue kUeneetU. 

I have ouly a dni^ qjecimcn of each valve to cxainiue, but both are sufficient 
Sw the detarmiiiatkiii of tbfa InteMotiag vpeoies. It diflbn from newly aU known 
CBBtBccons forms hy <lie linemal valvo bcintf consideraWy ii. ur convex than the 
nental one, and by the htttor having its median anterior umr^ oonqiioaoiuly pro* 
dnoed and ionied upward. In fhe latter ehaiaoter thie apedes appratudies tbe juiai- 

•ic T. snhstriata, Solilotli. 

The radiating ribs aro otoro numerously diTided, and oooaeqaently tbinner, on 
the btemal than on tbe neural valve. 

JEaMi%4--naraipTvest of Coodycaud (bedi of ^m. AXoauytiMit and roUrt^, 
apparently rare, in a yclloMrisIi brown limwtiynft 

Formation. — Ootatoor gi-oup. 

KIK6BNA, Dae^ 1852. 

DkvidMOk BlitU CM. Bndi., ]>. «K 

Shell inequhalTe, rabdrcular, elongalL-ly sulipentagonal or orate, with the 
surfaco more or loss distinctly granular and pustulate ; neural valve genemlly with 
well developed ombonal ridgce, and a small di ltidium in two piows, st-paratwl or 
tonohing each other; haemal valve with a distinct septum, and the reflected (neural) 
portion of the anna united and attached to^ or iateneoted hy, the aeptiimi ""■"■i** 
impi-essions similar to thoMot other TBMKnuxvuoM. SSngena lima, Sefr.. 

from cretaceous rocks. 

There aie only a few oratwieoiM and tertiaiy speoiei lefenUe to tfaia genus, 
sucli as Tereb. tamarindnet Bowerhy, Smgena pmtttlota, Boeq., K. JMneoartL 
E. Dcsl., &c. 

Mifferka difbn from Xtngenm by the radiating striation or costulation of the 
shell, oud hy the neural portion of the brachial system Im-Im- attached to the iep' 
turn as well aa to tbe hsunal blanches, and also by havii ? tho la t4.^ral loo^ filled 
with shell sobatBiiM!, whloh latter ohaiaoter separates it from Jmuenia. 

1. EixesKA OBAinTUniu, StMeekOt PL Til, JH^ 8— IS. 

Kli'fj. (e«ta mthpentagona sen elmgatc om(a, aiitiee et ptutiee aemim products, 
aitperjicie denautim aquaUter gramUata, talcu nutdice eomegit ; talca hwmnli a„tice 
aentkn depretea^ poeHea tm^mne mOrotimdaia, aepto U»eaH \ portent. ImgitiuUnia 
aquantei vai. nearaU medio mamme eleeata, latenlUer depnetai unOone vakte 
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promiuulo, paulitm iucuno, cariait umbomlibua aculmmu areuM iu utroqw latere 

A sabpentagooftl or elongately orata shell, iritli the two Tahea almost eqtudly 

strongly com-ex. Tlie surface is covorwl with fino, equal, and verj' densely sot u'ra- 
nules, when well preserved ; but when it is a little worn off, the ^rauulations appear 
to be arranged in finely vndnlatliif ram. The htemal Talve la anteriorly somewhat 
(lopn^sscd, posteriorly rouiulcd ; tlic septum equals in li^ngUi about J of that of 
the sbolL Of tbo brachial apparatus I could trace only fragmcuta on di&reut 
teotioiui of the valve, but it oonld be aeeit that it doadj iMemUm that of 
JRugena lima, the ncuiul reflected portion being mj bfoad and meelmg the 
■q>tuni under a rather small angle. 

The hajmal valve is most convex along the middle of its entire length, and is 
laterally conriderahly dcpreaacd. The beak is slightly incurved, wifli alaijge dilated 
rounded foramen in front. Tlie deltidium is always in two pieces, each of which 
is clongatdy triangular. The beak ridgoe arc veiy strongly developed and sharp, 
peculiariy bent upwards as they approach the foramen, the oonseqoenoe hiSog that 

the beak ajipoars to bo vorj truneat(>; -vvliilc, if the lower i)ortiiin of the rid:::os were 
rt^larly prolonged, they would meet at the beak under an angle of about 05 decrees. 

JT. fframlifsra la leadily diatfagniihed ftam K- Uma by the snteridr mediaii de> 
pressioii of the luomal valve, more pnmilieBt and Ic&s incurred benk, andby stronger 
umboual ridges. The general fonn itself comes nearest to the varieties of K. litna, 
figured by Deslongchamps in Bull. Soc. Norm., 1801-62, vol. vii, pi. viii, and 
also by Behlanbaoh in Sitib. Akad^ Wien, voL Iriii, p. 212, pi. ill, figs. 1 — 2, but 
it srpnrnti'^ it equally readily from Kinrf. tumarhidHs, which has the deltidium gener- 
ally luiited in the median Hue. As regards the shape of the beak and the deoM 
graanlation, K. gramtiyira is probably moae olosely allied to the teitiaiy S. Bam. 
coiiff!, than to any of tlio cretaceous species (DeslongobBinps in BuU. Gkw. 
Norm., vii, p. 294, pi. viii, figs. 12 — 

Xo(r«i/(Vy.— 01a]>audy, ui a ferruginous oolilioioclc; seven apeoimens baf?e been 
ezomiued. 

Ihimatoji.'— Anialoor grovqp. 

2. KuiOEXA UJIA, Durance, PI. VII, Fig. 18. 

XbifHta Um D«fe» DsvUtosb IMt. CM. Bnth., Wn, p. 48 (nm. wjm.). 

M^irtta Mwafal ■•U«abMlt,]l«aMk«'> Qcckd. Ptlicoa. Britncgv, 18«S. i. p. WO (ram. qm.). 

The only Rpeeimen in our collection from Southern ImUa is a very imperfect 
one, but the comparison of numerous European specimens makes, I think, the 
idmliflffln ti'T" certain. The focm is roundly ovate, the hsemal valve less convex 
flum the neoral <m, the finmer being in tlie middle of iho Ikoni ^Sf^dij deprassed; 
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the beak ridges arc sharp, and the deltidium divided in the middle ; a few ijcagmcuts 
of the Borfkce of the shdl sbow diatinetly ft fine unequal granulatioii. Ai xegaidi 
shape the specimen perfectly resembles the fiorm figured by Schlonbaoh in Sit^gA. 
Math. Nat. Klasso Akad., Wicn, vol. Ini, p. 222, pi. iii, fig. 1. 

Locality. — ComarapoUiam, in soft conglomeratic sandstone. 
. JRwinaMbii^Airialoor gnmp. 

The prin('i]>;il layoi-s nf Kingfna limn in Europe are the xijiper and middle cra> 
toccous bodii, Ciialk and E'pper Grccosand (Obcrcr and Uuterer Plwner of Germaii 
Geologiats; Benonieii, TnronienaiidCenomanien of D'OrMgny). Seblcenbaoh tays 
tlmt it i-i von" abundant in the Tourti.i (xonr of Trif/onia aiilcalarli'J of Xnrtliprn 
Germany, and in a great many other Cenomanien localities. It is also common in 
Ha ICanrtriiAt beds, in the upper ocetaioeoiu beds near Lombcrg, (Galizia), &o. The 
same author is also of opinioa tbat the Tnu ipeoiei, 2br. Waeoeii9i§t EOmer, is 
probably identical with JT. lima. 

From the Crault at FoUtstone, &c., there are iemve qpedmens knoTm, but they 
are, according to DaTidaoa, not distiognishabla fimm the upper cretaceous type, 
although Dcslongchamps attempted to aeparata aevefml apeciea according to 
dilTerent geological hoiizoos. 



Ifgr. ieita penlofoite atArt^imdaUtt dtpre$te gUAoia, ad umionem eenbracta ; 
coAm nmnM tUterd pmbm concexkrei wfttfick unifonne minuteqwe tpinulote 
grannUfera, perijpAeriam verma airiia inerementl nonnullia nibrngotit noMa ; talea 
hmnali antice late vix ituinnafa, tepto breci intlructa; uniboae modiee promiaulo, 
vaUe inemro, foramive la(i»senlo trnncato; <Mlid$o breci, late €xpaiuo» medh 
Knhirn siinpUci tcmiitfilma dirho, carlnis tt»ib(»ial^H9 acutk, oreom mtgUttomf kgm' 
giUam, fere plamim, in iilroqut: latere inarr/iiiaiitibtu. 

The regular almost round form and great convexity of the valves, with a fine 
equal, but not very dense spinuloso granulation on the soTfoco, are very prominent 
cbaraotors, which distin^niish the present Ixodes from the others known of tlio Lrt-nus. 

The haemal ralve is slit^htly less convex than the neural one, and has a short 
septum perceptible in about Jrd the length of the valve. The foramen is lai-gc and 
Bomflirtiat tiftnsversely dilated. The beak lidges are reiy diaip, and endloae on 
either side a rather flattcuod, nearly Miinoili, and narrow area. The deltidium is in 
two pieces, very short, forming a vcrj' small suture in the middle, but it is much 
tban in any known specimens of SSngena (inM*, rntn wUeh it also diflbn 
by the shortness of the soptum and tlio InrL'C fiarimcu, kc. 

Looalilg. — North-west of Coodycaud, iu a pinkish liinestouei only the figured 
specimen hM been obtained. 

ibfSMllMi.— Ootatoor group. 



8. EnTOiHA hsnsajoaxii, SMktka, PL YI^ Tig. 14. 
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4. KiNGENA suALANUKEXsis, Stoltcska, PI. \Tl, Figs. 15, 10, 17. 

£jitff. te»ta rotundate vel obloHffe ovaio, valva umboiuU altera eontexiore, tuper- 
JMe mi»MtianiM aquatUer gntnvlata; valea imuM medio paulubm imimiata, 
teplo I loiiffUudiiiis aquante insfructa; ralta nrorctli poilice valde angtutata, 
angulum circUer SS" — ^00° formanle, cariuis umboiuiiibua distinctU, aeutit; vmboM 
vide ineuno, tango, Jbramine rotttndaio trtuteatoi deltidio parvo, prope Jbramen 
ditHncter teparato, deinde partibut angviatie inter m fsre attingenUbm. 

Some of the rounder sjwcimciis of tliis species closely rescmbln the largo Gem* 
manien variety figured by SchloDubaeh(Bcuecke's Gcog., Palajont. Bcitrani^e, 1868, 
vol. i, p. 469, pi. xxii, fig. 8,} under the name of Kingena lima, but tliey are readily 
diitingnidied by the gveater poaledw mmmaan of the nmbooiJ tbItb aad itrongly 
incurved and ]irodiiei-d boalv. The beak ridges are rotlier sbarp and short, but the 
septum is much longer than usually seen in £ing. litaa. The surface is equally 
and very finely granular, and even on s tmdceii mxfiMse of tho didl, the pnuotetfaun 
it much finer than in cnnvidcmljly smaller specimens of the former spei-los. 

Much closer is the resemblance of our species with Meyer's Lower Green- 
maA WiMMmla Morriai (GeoL Mag., v, 1868, p. 269, and ibid., toI. i, pi. xii, 
flgl. 12— U), but the beak is ia this last much leu incurved and the deltidium 
mnch more exposed, larger, the two pieces forming a distinct suture ; the septum 
also is said to be short. Similar characters equally easily separate our species from 
WiMk* tonga, but as regards form and the eurvatiue of the beak, it most closely 
MMflDHbles d'Archiac's Ter. Jiolicrtoni, and as this speeies has occasionally been 
NCnxed to IFaUlkeimia, it is possible that those were specimens which belong 
to flio present new ipecies, and that ita ooeoneoaoe In Oe&omanien beds of Buope 
may yet l)o proveil. 

ZoeaiUg. — Shalantue, in a brownish somewhat ferruginous sandstone ; five sped* 
main Trere examined. The tergeii ia 81 mm. long, 24 broad, and aboat 16 mm. 

iUok. 

Fornia(i<m. — Base of the Irichinopolj graap» probably paaaiiig into theOoti^ 

toor bcda. 

GrariBAii xBiniai obiaikbd vbom the exaxtsatios ov na Bootk Iksuw 

CttETACKotjs BuAcnioroBA. 

FlEom fhe foregoing deecriptions it vill be seen that the Prachiopoda equal only 
aboat one*twelfth part of tiie number by wbiob the Gastropoda or Pcl(x^ypoda are 

Npresentcd in tlie South Indian cretaceous rocks. AltogeUwri I baTO l>cen able to 
distinguish only 21 species,* which belong to five genera and three dilTercnt fami- 
lies, namely, the Crj.midjb with one species of Crania, the BBmcuosRLLiDJi with 

* FotbM, vben denailiiiig (lie Swtb laiUtD fauah id ISM, knoir snljr 2Vr. itfnua, vbicb he d^Tribrd uudcr 

n 
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six species of Mhynchonella, tlio T£Hkbxatclw^ with nine species of Terebratula, 
miit 3br06r«Mimt,mi.taiatol SSiigena. Of the spedestheiiiMlTiM than ace only 
three, Shyu. pUrnf Tor. mth-drprenfn and s"h-ri.!!i;i'.l'', which arc met with at 

many of the localities and ia a large number of specimens ; all the others ore rarer. 
Bad Mine only represented by solitary speoimettt. The t^pemiflet of the thiee 
geological divisions, which hare been distinguished, contains the largest number of 
tpecimeDS sad nearly also that of species ; next comes the lower «nd then the middle 
divlaiiaii* aa nill be aeen fimm the acoompanying table : — 
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A glance at the preceding list will show the geological distribution of the 
•peckfl. Of the SI Bpedes 9 hare been identified with those from European ereta> 
eeons deponts elaewhere, giving a percentage of i."!, this being much larger than that 
Xtcorded in any of the three other classes of Mollusca. In the Cephalopoda the 
percentage of European species was about 24, and in the Oastropoda and I'elecy- 
poda Iwtwsen 18 and IS. The laigw numlMir in the eaaa of the Btaohiopoda k 
perhaps principally dm to tlie Iwtter and num detailed knowledge we poaMOi of 
this class. 

Ai fegaida flie dialribntloiii <rf fhe ipeoiea in the diffarent groups of Sonfhem 
India, the table will show, that eight of them are peculiar to the lowest division, 
the Ootatoor group (lone of Am. Motomagenm and roslraiutj. Of these throe 
species are identical with Sorapean ones, T. depretta, obeta and capillata, all occur* 
ling in the Cenomamen, and partly also in the Chalk. 

To the middle, or Trioliinopoly, group tnn ';p(xnos are peculiar; of tliew JZi^K. 
depretta occurs in Europe in Cenonumien and Turonicu beds. 

To fhe Uglieatt or Axtialoor, gfoop eight apeoieo an peoidiar, of whioh again 
three arc European, Crnnin TjnitbergentU, Ter. Carteri, and Kingena Ihna ; the first 
and second occur in Tuionien and Seoouien bods ; the last makes its appearance already 
in the Oenomaaien, if not in <he npper Ganlt, and oontinnes into ibe uppennoat 
bods of the crctaocous deposits. Tlic lower and nikltUi^ divisions have no species 
oommon, but the middle and upper have three commoni and of these T. biplieata 
and mb-ratmida an two of tlie moot common and moat widely spread specie* in 
Boiopean eretaoeoua tooka. TIio former certainly hegiDB alieadj^ in the lower Ccno* 
manien, possibly in the upper Gault, and disappears in the upper beds of the 
Semoniein, while the latter occurs first sparingly in the upper Cenomanien, and ia 
»>immum Jn Toronien and lower Senonien beds. 

Thus, the examination of the Brachiopoda, though compnTntively few in num- 
ber, entirely couflmu the results obtained from the other classes of the Mollusca, 
namely, that our knrett, or Ootatoor, beds very doaely ooneapond to the upper Green- 
sand of English-, Cenomniiien of French-, Tourtia and Lower Plrrner of Gorman- 
GeologiatB, while the Trichinopoly beds answer closely to the luronicn, and the Arria- 
loor beds to the Senonien. I am convinced tiiat a still mora close parallel of the 
Indian with the European middle and upper cretaceous divisions might be obtained, 
if the different horiaons of the fSonner were better stndied on the baaia of ooneotly 
dflteRttlned fbesils. 
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PLATE L 

Kga. 1^. Cbania loxAnEitr.rxsis, Nrf:ip>, p. 7| figs. 1, 1', 15, uppor-, lUt^ Mdlomr, 
views of .1 ixrl'ii't 8]>ccun«ii, nataralme; le, upp«r view of hwul TalvKk lain 
the imturol 8iz« ; 2, iuMr lieir of an inparbet neanl nlv^ aaibml nae; 

OlapauJjf ; Arrialoor group. 
FigB. 3 — \. Rhynchokella muti a, SlvHrzka, p. 9; figg. 3, 3a, 34, 8e, hfomal-, fronts-, 
neural-, and nd»-, vieirs of a cart apeciincn ; 4, neonl Tdvt of ft laigv ■pMunan 

with the »hvll surface preserved ; Sirgumpore ; OoUtloor group. 

Figs. 5 — 6. BHYHcnoNeLLA Amiiaujokknsis, StolkiJta, p. 10; liamul-, frout-, neural-, and 
■id«-, views of two perfect speeiineiis, sligbtty diftibg in ant and ia fha oonviaii^ 

of the valvefl ; S. K. of .Irria/oor ; Arrialnor group. 

Flg't ... 7. BuvHcuoxBLLA roMi'itr-^3A, {Lamarei'j, p. 11; fig*. 7, 7ii, 76, 7e, four riews in 
aaliinl tlM; Id, hwnial view of the aame ipeeimtB, twiee tke mttual aua; 

W. of Jnititor ; Tri •.h'nipo/y group. 

Tfg*. 8—10. BuYXcuo.vELLA cREXirERA, Slotiezka, p. 12; 8, the ]argo«l specimen in thu coUec* 
tion, partially restored; 9, a •mailer spcoimeD with moderately ooarta ribaj both 
from S. E. of Arrialoor: 10, a wcU ja e amod ckodjr ribbed apadiaaB feoaa 8. W. 
of Muiloorj JrriaUor group. 

Wigt, I1^1S» BBTMaiafinLLa'iniu^, StcUetka, p. 12; fig. II, foar views of a neailj perfect 

globose specimen; 12, inner view of the liinge of the Masai nlvej IS, ISa, 
bemal and front views of a large bat moderately tnnudj aoaamhat imperfiwt 
apcdBHOj 8. if IT. ^ Mmttttrj ArrMotrgrm^ 
Vigt. 14 H B. Bhtsckoxbi.t.a rLiCATii/>iDi!S, Siolimta, p. 13. Specimens represent in pr the ffraJual 
change at varions stajjw of nge; fig. 19 is the inner view of tLe ui>ei of the 
hamal valv«, with thf brachial processes shorK-iifil in {Imt view; the inner 
viaw of the namal valve with the apical part of the hiomal valve attached to it; 
iig. n npnaeota the moit ooandy ribbed speeimen. Specimens represented in 
ligS.14, 15, 1«, 17, IS, 27 and 2S (the last IxMm; a ta-t), are frnm OU, 
Arrialoor group i fig. 22 it from Andoar, and all the reuuiuiug from near 



Digitizecl by Google 



0*al. Survi af laiim, 



CRETACEOUS HOCKS S. INDIA. 



BrMluap«d»./'t. /. 



J # 





IP ^ 








LlAi nipnni ■t4M0«*|! flvrT^i Ol'ftn 








> r # > i *!> J ♦ 








(i 



COMM. 



Digitized by Google 



PLATE II. 



Tigl. 1— BaniCKHnU* PUC*1IiniDF.s, S(„i:. :!.-.,, \<. nifri r.-i-t vim-^- nf mi.ri> nr 

full gniWB, tnMvenely ovaU* or iulUtvtl spccimvas, auil with the frout nuirgiD 
of theDtonl valve BMwe nr Icm Nflaelad opmnb; t>gii.\ S mmI i wa ttam 
SMmnirtj n». 0 from neta Andotr, intiMmtpolf fmfi BgLt udlftaa 
aour OtUieoU in ArriaiMt gnwf. 

FSgf. 7 — S. TammtJL mnnu, JCajMn^, var. 9f<«t Walker, jk 18. Taw adidt wgtiA- 
mens; tlia baaln are perrecl, bat pmt^ooa of the nifaee af the ahelb an daCict* 

ive; Narti ^ OJium J OoMmt group. 

Piga. 9-»19. Tbubutul* avB^asnum, SMietim, p. 16] 9, a rery ywag i peiim— af ngjalar 

gronrth ; 10, vt-rv flongnffNl, ftorocwiiat comprossttl fowanls the Waku ; 11 and 
ISj legnlar tpecimcns of miJitle ; 12, a miHlerately orate Bpocirorn ; 1 1, i« a 
Teiy flattncd and almogt circular Bpcoimen, Bpc<'iully rcfi'rrcd to ut p. 17; 
\&, imwr view of a hanial valve vrith portions of the fafadiial appatatna, the 
anda of tt are trroken awajr; 16, bMnal view of an ovate speetinen, afaowiiig the 
aimoalar iinpn>!^>^i'>n« iif tln' Im mal valv.' ; fi;:;B, !>, 10, 13, 13 un J 16 are fronl 
north of Paodoopoiiiam, 11 irom Fai/oor, l-i aud 16 from nvar Arrialoor t 
dniaiatr gntf. 
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PLATE III. 

Ttgt. 1—8. TuiBKAITLA 8l'B-IiBrRIU8A, SMich'. \K l'> .S|i4.-ciincD8 of varioUii .-.izfji and 
of diffbtly diibnnt gtovth, motiXy lUl pcrf«eUjr well pitMrvad; fi|p. Ij 6, 7, 8 
an flwm Barth «f PtodtopMUm, fig. it finn JrrUtitr, Sgi. S rad 4 rram 
VtUttr, t%. 6 from am O fa fa wrf ^ y wriMi/ all fiwn tlw AtrMMrfroap, 
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PLATE IV. 

Fig. ... 1. TlUDUTDIA CW|^ Oftnni, Itandton, p. IS; a speciBNO with tb<« b«ftk of the 
nconl nbvMnwwiiai imperfect; £aH OUpandjt Jmahor froDjt. 

tigi. ft— 17. TmamJOOLt. muiuu, StwiHif, p. 19. 

Tig*. 2.4 and 10-13 rppivs<>nt tlio mast typical form with :i >'i-r'-:, in'ispicuowjy 
incurved Iwak ; all the spfcimins are from the ntijthlioiirho' Ki ( F MHltotr, 
Arrialoor $ro»p ; in fi^. 10 (he Mpliofttiim i« Msaicely tracrabic, in 1 1 it ia 
■lightly indinttd, in U it ia iliiglit, bat diitiBet, in tha nmaijiing turn 
tjfmmnm it i» «dl maiked. 

Rgh 6^ tepresent the varie ty uiimed Kara/ximlieiisiii, p. 20, distin^oishad by an 
lAaaffM finrm aod a thianer b«Mkj in fig. 9 the biplkntion ia aiiMnt^ in fig. 7 
aemAf {adicated, in figo. S and S diatinct ; Bp;. 6 ia iho inner ti«w of a portion 
of hnnal valvo ; all apccimcns are from ihw Karapatutjf ; Arrialoor group. 

TiHn HIT ii(na»aiini Ilia iiaiiiiljf r?>f j i' (»c« p. 20); in fig. 15 the biplica- 

tten la not marlnd, in 16 Hi il wy slight, in 17 vei}- strouf;, but comparatively 
len eo in the lar^ Bpcdmen lepraaentcd in fig. 11 ; thi» .shuWK thiit the amount 
of bij^lieation ia indapandant of aiaa and age; the last tpecimcn k Irom l^foudg, 
ArrMtor^Kmf, fhn ottv ■paniina frtm batwccn ^ndlMr aad FenyilMr in 
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PLATE T. 

TtUBBATVLi niucAU, w. XhUmpttomi, d'Ori., (sec p. 20); ndalt spccimeiu 
with slight tnew at ndktiqg itutioBj botwona Atuleor and Fer^ioerj IHeii- 

uopoly group, 

lifBi 4—6. Tbubrati M OBKMA, &ip<rrijf, p. 21. Two adnlt f>p«ciineiw, onc modtntti^, tl* oflwr 
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I'LATK VI. 

Fig», 1— S8. Teekbbati-u\ st nunTt-XDA, Soireriy, p. 22. 

Figa. 1-0 rqirciient <|iecimen.i in ditrercnl tta^yts of ag« of the rounded ▼oriety, witb 
ft moderately luge aperhire of the beak niul almcMt entire a bm iaa ttf » ftontel 
mm; fig. 5 is fVom Ea»i of jMdoor, and Uie otlier five a|weniHiM ftoB bmt 

Pigs. 7-16 NptaMBt more ovate alielU, in most of which a sli(rht frontal biplieatioa 
of the maigina is indicatedi the apartare of the beak is of tbe «bm> aaa aa in 
the raond variety ; 6^. 7 ia from near Karapnady ; fiior. 11, which repmenti the 

l>r.u.liiii1 init r,^, ulul II /, llie iii)|irei<i«ions of tlip iniis.inl;ir scars nf llio h^imal 
va]ve, oro litkeu from a r«ragkoor specimen ; tlie other larger ^peetmeas are all 
from 8. W. ^ MuUMtt AnMoKT ^ my. 

Figs. 17-23 rcprtwiit viinoiis cif llio viiri. ty '''hiiHilila, most of them li:ivinf» i» 
remarkably email ot>ening iu tlie beak of tlie neural valve; 17 is an abnormal 
qpedman of a tranmnaly onto ahape, tta ftnmt having at ana lina evidentlj 
V'ciii in jirtil ; fpiin 5. H "f Kiirapntidy, ArrittooT group. Pl{». IS ehows the 
nurmul form ul' tbu smuil beuk, utid, like ft^. Itf, is from Sktiannte; tbe remaining 
fgmaa bm takan igtmngmmu fiidad hataraoa .Aigar aa4 Vf^^j WM' 
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PLATE TIL 



F^. ... 1. Itanuivu eunuo^ J'/ralwf, p. 28. Aii^{leMandTib«!,iritiia«flDilhM 
of the Ebvll partially prewrred ; (Matoor ; Oofai«or gttmp. 

ligi. S— 3. TnnuTDU Oouiooiiinu, SiaGtdHt, p. 24. Two aomairhiit imparfoet adott 
■paeiiMafl} tiworigualduUmuAm bonier partially TidbU} OWMmt/ OMMht 

Figs. 4 — 5. TiuouATVLA. DDBmoBnu, SUdietimt p. i6. In tbe ainallcr i^nen fba atriatad 
didl aort^ k iidl piMtrved ; ia 11m otlur Cha peenliar bttMidly teraab^ 

of the neural vain ia seen ; iluraviaUior ; Ootaloor jroup. 

figa. 6 — 7. IkunBATCUNA BBUOrii StoUetia, p. 25; 6 ia tbe Beuml and 7 the aligfatljr laaa 
ooandjr atriattd lumul valva; JIT. It. «f Caodfeaaili OuMmt $m§. 

Figi. 8— IS. KisoEXA oitAScurEkA, 5/«/iVrla, p. 20. Tlii> fi^^uiaa «aliibit tlM di^it mislioiu 

in the shape of the »hell ; Olapaudy ; Arrialoor jrOMf. 

Wif^ ... 13. KiHoiXA UHA, De/raaee, p. 27. A very imperfeot apectmen, with only amall 
ft^gflUBliof ttwahaUpmamd; OwMr y a W i aw / Jrrialotr fnuf. 

Fig'. ... 14. KoroBSA AsnsvinrA, SMietka, p. 2S. The fin>nre «bow« a perfectly wdl p raa ar vad 

specimen ; 14« eshibita tho original iiaAj spinttlaac snrface, and \M the aauM 
afU-r the uppermoat layer of the ehvU hod been removed; the spinules are thea 
replaced hy little pits in the surfaee; HortA-teett of Coodyctutl ; Ool<Ui>«r jfrOHf, 

Figs, 15 — 17. KixuENA SuAL.u(L'itEN«is, SUiietia, p. 2!). Fig. 13, a portion of a Kb«ll with well 
preserved beak ; both the other apecimen-^ are alightly forced out of the reg^nlarly 
ovate ahapa by lataral pfMnire; tig. 16 ahowa the impnuum of Uw loqg aeptum 
of ftMbmudvalmj U ahmuw / flM in v ^ fm^. 
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INTllODUCTION. 



The Ofliopoda an oomparatircly tiie lout xamaem of all tlie Mollnaoa 
which liavn lMH?n trfateil of, and flicir occurrence is also limited to a single group, 
the Arrialoor; theiefons the beating of the class upoa the deteminatiou of the 
nlatioiu of the antaeaaiii Ma ia aot a rery importnt oiib. I shall, however, 
aaj ft fiBnr wenla on thia aulgect at fbe end of the detafled deoonptiona of tlie 
various species. 

As regards the treatment of the class, I confine my remarks to a notice 
of those genem which are' lepreaented in the Sooth Indian otetaeeona depodtg, 

•an'l to n frw others closely n11i<Ml to tliom. T rlo not nwl to ropcnt tlie complaints 
regarding the great and well known dciicicncics in the present systematic arrange- 
nmit of fhe daaa, and al1^hoiq(h I have fixr mai^ Tean fuA devoted oonaidflimble 
attention to the study of ix'cent and AmbI OQiopoda, and s1i.>u1rl have mndi wishcxl 
to give a somewhat similar review of, at least, the marine genera of thia elass as that 
given of the Pelecypoda, the present opportunity ia not Boitable for fhe purpose. 
The talk is indeed a very great one, and would involve a lar:^- amount of time and 
lattour, while the illustmtions, which oould be sullied ftom the Indiaa OKtaceoiti 
species, would in no way be suihcient. 

The naine irith whidi I liava denoted fhe daaa on the title 
nation, thouijh this can scarcely Ik? more tliiui n rt'pctiti.ni of what I liave repeatedly 
stated on other occasions. Already in my iulnxluction to the South Indian 
Cretaceous Gaatgpopoda, I anggeatad ^ba iabatitiitioii of tira name Oiliopoda for 

Ptolyzna or F,rTi .z<i:», and tliat of Saccopoda fi>r the Tiniicata. 

In the introduction to the Foloc7podB» I again stated that, if uniformity in 
tSie denominationa of the dilfamnt dnaea of the Hblhuca is to be attamed,— and 
few will deny its deaniliiQly — the locomotive or^-ans appear to be more suited for 
that purpose than the organs of respiration, or the Byslem of cephalisation, which 
in some cases yields merely negatii'e characters. It seemed to me, therefore, most 
practicable to conform the namea vi the two lowest classes of the Mollusca to those 
of the rest, which are almost ffciicnilly adopted. There is nothing objectionable 
in the combinations of the names, if we merely associate with the word nvc-vo^ 
a aignifloation xeferrmg io an -whioh AMiiHtatea looonotioQ. In the Tnnioata, 
strictly spcalcinp, tlir \\]u)1c maiitlc-s.ne acts as an or^ran of locomotion, and, 
thereibre, the name Saccox>oda seems to me quite as much admissible as tiiat of 
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Tuiiicata. In the so-called iiryozoa or I'olyzm the only motion of the body pottible 
is that through cilia of Tarious len^a, and this suggested tiu) name CWopoda. I 
am perfectly a^^ arc of the great disadvantage of coining cliaract«ristic names fmm thfl 
consideration "f .1 siu;:^le organ in a large division of the animal kinirdora, such as 
the MoUusca i-epruseut, hut no system will ever eujoy advantages without consoling 
itself with at leaifc tome djaadvantagea. And if we really look upon the naniM of 
the other classes now in general use, I do not think that of Ciliopfjda inaiiy way • 
less correct or less suggestive than that of Brachio^HHla or CepluUopoda. 

Still the question may be put, whettier it is at all deaimlile at the preaent stage 
of ourknnwhxltre to introduce a new i\nine for a class of which Z(X)I. iij jsfs nre in <loubt 
whether it belongs to Molluscs or to Worms. Doubts of that kind may and will ariM^ 
liie more our detailed knowledge of the atmotuie and development of Urn ytakm 
groups of animals increases, but the dilBanDoe in»er deviation from, the general typo 
may Im> weighe<l very ditTcrcntly by some authors tlian by otlicrs, acconling to 
their iilca^j uf the absolute distinction of the divisions of the animal kingdom, 
or of the gradual tiansition from one to flie other. I cannot see any eondnaive 
reason for ilr. lIoi^cV asseifinn that the Cih'opods, as well as thn Bracliiopods, 
on^t to be removed li-um the ALoUusca, and classed with the Vermes. The 
question rmarding Oe Braohiopods was lately diaeuaaed at length hy Dall in 
theAmerienn Joumal of ConclioloLry, veil. 7, p. 30; and much that has lx>cn said 
regarding the latter dass applies equally to tho Ciliopods and Sacoopods. Indeed, 
fiom some leeent obaertatimia of Prof. Allman* on the anatomy of a new 
Oiliopod genua, MMdopteutU, it appears tliat some Ciliopo<la, at least, arc morpho- 
logically oven more dosely related to the PcU'cypoda tlian to titc Brachiopoda. 
I do not for one moment wiah to deny the importance of embryological studies 
as hearing upon our loological system, but it must be home in mind that oar 
classification refers, in the first instance, to the full groMii and i\-ell developed 
animal, not to tite emhrjos or to abnormities, or occasional deviations 11-um tho t^-pe. 
Sapporing we took the eodnxoa of man, of a tiger, a hird, a turtle and a limrd, 

and wished to amoge OUT dassificatinn acconling to their TflatiflinB Mid dlflterBnCiBB. 
what would become of our system of the \ ertcbrata ! 



• qiurt. Juur. Ui(. 8c, Ke« Sct, No. 33, ia6», f. 68. 
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Sab-ldDgdoni. UOLLUSCA. 

Clan, OmOFOI)^ C— PeltMa^BrgonoJ. 



Characteb. — Acephalous MoUmca, conithtinii of a simple mnntl^-snc, only open 
OH the anterior tide, encloting all the other orgam, which are entirely or mottlg 

Mattrmn, hut in all Cnnfi^ prnriderl irifh n row of furl;/ cilutted letlttU^i wttMt 
(Im9 the mouth it situated, oh the dorsal side qf which temunatet the onw. A 
tUmfle gm^om Uet hetveem tk» mumth and the amu. The amimatt are iermtgriifodUeet 
tut the propagation also counistg in n rf prating gemmation, on account qf which theg 
farm more or lets extensive, partiaUjf /ree-growi»ff or eiUirelg attaehed e^oitkt, 
eotuposed of tariotuly shaped, homy, or eMtkume or eekereentt flfftr or I^Aee wMBi 
aire etetttedtg the tmkiudet ih^ ere ett aqtuMo. 



Hui characteristic is a very general one, but it is common to all known Cilio- 
podt, mi mfloM to dntingaiah them readfl j from all the othor diMoea of Hollaaoa. 
In the way of an explanation I sliall add a ffw details re^anlinj thoir organisation ; 
these must uccessarilj be brief and only rotor to tho principal organs. It is, at the 
pro a an t stage of o«ur bofwledge, eactmnelj diffleolt to aupplf a aatiaAKHxny genenl 
account of the class, Isfcausc the only good anatomical descriptions WC possess 
chiefly refer to the fircsh water forms, as known &om the able researches of Dumor- 
tier ttud Tan Beneden, Allman, Hyatt, and othen, whfle of the marine Oiliopod» 
a compamtirdly very small number of animals has been examined by various authors. 
As it is, however, tho object of the following pages to give an idea of the organi- 
sation of the latter group, I will confine my remarks chiefly to those oharacten 
which arc, from more or less det-ailcd obsfnation, known to be corniiion to both. 

Tlic Ixxly represents a simple, cut her cylindrical or brjttle-shaped sac, which is 
open and free on one side, and on the opposite connected by a tliin cord with the pre- 
rioua cell, firom which tiie fimnor sprang np by gemmation. The sac or oell 
oraiaists of two titmctiirfs, tlic so-called ectocyst and the endocyst, each of 
vhidi is again composed of several layers of cells and muscular fibres, the 
9odoeipkluit\a%t90BaidSaagiitt^^ The eotoeyrt eeeietoa 

either horny or chitinous partidea in tlio flcsliy soft m:iss, or a regular continuous 
membmne of those substances, or dae a calcareous crust, which defines tho external 
shape of eadi odl, eo mmm iieat i n g hy one or sereral canals with the nrfghboaring 
cells. The calcareous ectocyst is, however, not secreted in distinct superposiu^' 
layers, but in single fibres, which are placed vertioally to the body, and arc traversed 
manenms oatnal^ Virmfairting on tin outer mbos aa ao many larger and 
smallv poreB. 
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CEETACEOUS CILIOrODA 



The anterior portion of the eao iB revertible in itself; ita ntargia is BoppUed 
with a row of tentacles, in aome of the firesh-vater fonns anaaged on special, 
generally horse-shoe-flbaped, thickenings, called the lophophor. These tentacles arc 
cxtcnially provided with rows of vibnitile cilia, tlip chief function of which is 
probably to produce a current of water, directed towards the centre of the tontaclos, 
between which the month is sitaated. Whether Ae tentaclee reaUj act aa Imnbhte 
18 not fully asccrtainrnl. They arc hollow, atirl tlio fluid wliich fills the Ixxly is said 
to have beci\ ob»orvod to pass up and downwards in them. It yet, howoTcr, remains 
to be proved whether this is a true system of dreolatkn of tiie animal fluid or of 
the lolood. No spccinl lilond, or viisculary-vossols exist, but the fluid which fills 
the body is kept in ooustant motion by the cilia lining the entire inner suifaoe of 
the endoeyst. I have on several ocoaaiona observed this onrrent within the body in 
some of the fresh-water Ciliopods, which did not protrude their tentaolea for several 
and £rom this taut I would be indiued to give the latter only a secondary im* 
povtanoe in the syMtm. xftpmUm. It is not laiown fin wlist way water iinda 
access to the internal body, whether through the mouth, or in consequence of the 
capillarity of the entire endo- and ccto-cyst, both of which are traversed by 
numerous canals ; certainly some such function must Ije attributed to the latter. 

The digestive or^ns consist of the mouth, the ossophagus and the alimentaiy 
canril, -wliich wideu.s l>i !'ivi' the luidilli' of its Icti'^th into tlio stomach and then bends 
dorsiilly, gradually becuuuu^ liuuucr and tcnumutiiig near the mouth at the outer 
or inner edge of the tentacular ring. Certain valves and appendages have been 
observed in the CDSophasrus of some of the marine Ciliopods, and in the fresh-water 
forms a valve also exists at the entrance of the stomach. The food has been seen 
to move up and down in the stomach with the greatest rapidity befioae it entered the 
intestine, and the ahsorptiou of the nutriment appears to take place throiiujh both 
the stomachio and the intestinal membranes, through which it passes into the inner 
space <tf the body, and unites witb <be fluid wbidi iHls Hbe latter. Tliere are no 
special organs of mauducation, and the only sccrctionar)- organ, which was ob- 
served in a few species, consists of a thin layer loimd a portion or the whole of 
the stomach, and is oompoBed of cells filled witb a yellowish-brown substance ; this 
or^nm appears to represent the liver, and has a situation smiibr to that in all the 
Other classes of Mollusca. Besides the tentacles, which often act as prehensile 
organs, there are in the Cheiloatomata group of the marine CQiopods special organs 
sening apparently the same purpose ; thcM' aiv the so-called ribracula and avicu- 
laria Tlie former arc simple long threads, often anuulatcd; the latter resemble 
the head of a bird with the two mandibles, and act prcheusiiely in exactly the 
same manner. Botb generally aecrete qpeetal tnbea or email eavitiflB distiniet flntn 
ibe ordinary cells. 

The muscular system has a great niuuber of longitudinal and transverse mus- 
des; the latter are sametimes arranged in dzcnlar bands on the endocyst Of other 
muscles the prinoipal oom am tiioee wbioh make the inraglnatian of the anteckr 



( 36 ) 




OP SOUTHERN INDIA. 



8 



part of the body vith the aliiucutary canal possible ; they consist of two principal 
bnikUM atteolied near the onl maiif^ and at the baae of the odL Beiide that 

flicro an- special ruisclos for flio cnntnu-tion of the mouth and of the tr'^ hngm; 
tvt&iory muscl(» for re^fulatuig the movcmentA of the teutacloa, Sus. 

Both kmgttadiiial and tnnmme nnuoalar ateiation baa been obaerred in the 

, The centre of tbo nervous ajstcm is a small ganglion, or a pair of ganglia, 
altaated on the donal nda of the <Baopha^8, as in other Mollusca. From it pro- 
cvi'd hniiR-bt'H to the baae of the tentacles luid (<> tlie other parts of the body, "njoy 
have been studied with very great detail In- Ilyott in tbo rbylactn!;(>mnta, and 
have KoeiTed diffcarent names according to the {mrts of the body which they uupply. 
(Oamii. mrooeed. Eawz Lutitnte, toL p. 104 and seq.). There are no epeoial 
onrruis of sensation, but thp soft part>! of tlu^ body arc ^^^'iisildo both to touch and 
the iullucuce of light. The tentacles particularly appear auioug other parts to rcpro- 
aent flie organ of towsh* 

PnijiriL'ation takrs placr riflior by buds or by ova. Tito fnrtnf>r are of two kinds, 
external or internal. The first has as its object the enlargement of the colony. 
It begina ■wUk a alight protaberanoe <^ fb» ect o e y at , iUIed with a gtannhr mam, 
which soon separates the endocyst, in wliicb gradually the young Gilio]pod ia 
developed* icsembling in &am and atruoture the mother cell. The intenial hoi* 
ding oooabta fn the feimatkm of the ao-«alled atatoUaatg, roonded or ovate, 
and more or less compressed, bodies which arc formed at or near the base of the 
endoc^t, and often are provided with separate hook-Iike nf^pendagea on their edges. 
Generally a number of statoblasts is fonnd attached to the fbnionla in different 
Htagcs of development. The propagation by statoblasts is of common occurrence 
in the fresh water CilioiKxls, but it lias not equally satisfactorily been observed in the 
marine forms. The development of the young from the statoblast is somewhat 
similar to that from the ovum. Tbo animals are, as far as known, hermaphroditea, 
but the ovariuni and the testicle are attnehed sepamtdy to different portions of the 
emdo^yst. The development from the ovum begins by a separation of the yolk 
mass flrom the ectooyst, until the young OiUopod leaemble a sin^ sac, e l oaed on 
one end and \\ idHy open on the other, and surrouudod witli a row of cili.a at its 
margin; the embryo is then perfectly free, swimming about, and either this, or the 
atato-bkgt stage, is the only independent looomotfam we know in the CSliopod indivi- 
dual. After a time the embryo beeonies fixed to some foreign object, and then the 
usual increase of the colony by external budding goes on. In some firesh water forms, 
aa in Ori^Mla, the oolony letaint ita lleizibility and the power of dighUy changing 
iti jleoekhut, in by far the giwter number of species; thccolony is permanently fixed. 

Premising these few general remarks on the oiganiiation of the Ciliopoda aa 
n class, I will just allude to the principal dividiona whioh have been di a lan g wiahed, 
nnd briefly notioe the distribution in time and ipoe of thoae gnnvi with irbidh 
we are here more pariioularly oonoemed. 
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cn irPACEOUS ciliopoda 



The primary division of the class is, aooording to the arrangement of the 
tentacles, in a single ring at the edge of the anterior end of the ooll, or situated on 
special horse-shoe-shaped arms ; tb6 tonuBt OOlUtitiite the G TuxoLMjtATAt Aod are 
mostly marine; the Ifttter, the PjtxzMmnMiUTAt all of wbioh aie freah water 

inhabitants. 

The former 8u)>-cla$s is separated into lit, the Pjj.vDicnttM4t whkdi poness an 
imperffict ovnijination of the tentacular shrath, and aro nil fn-sli -iviitcr forms ; 2»rf, 
the CaKiiosToMATA with perfect evagiuatiun, (as luive also the following) : Uio cells 
oneolate or depressed, oirate, wifli a eontnuted apectare, plaoed at or near the 
ant^'rior end, nnmnvor than tlie diaiiirtcr fif (be fill, and trenerally doswl hy a 
moveable lip or muscle; 3rd, Ctsaostomatj, with tubular or deprcsscdlj ovate ceiU, 
the aperture ftnniBhed irith a aetote fHnge for ite donim. The frofrietf of tlib 
division as distinct (in part) from flic next and the preceding appear? tn me 
doubtful, at least as regards the species with orate cells ; there are a great man; 
Oellepene yrlih a fringe of spines round the apertme, these being either bony 
and fli'siblc, or calcareous. The Uh division constitute the Cyciostouata, with 
perfe<:tl>- tubular oeUi terminating with a simple aperture of the same or veiy near^ 
the same diamet» as the cell itself. 

In a palnontologieal point of view, the Cbeilostomata vaA Crciosroiui'd 
only are of importance ; they are Iwtli nutrine, and their cells are mostly calcareous, 
or semi-calcaroous, rarely homy, and very rarely with a fleshy C)Ctocyst. The 
CrcLosTOMATA txe decidedly the more lowly organic onea^ and ooonr fton the 
palaeozoics upwards up to the present time, while the CnBiLosrouATA are Rcarcely 
known before the Jurassic period. But almost throughout the mesuiMic epoch the 
farmer order oonsiderably ezoeeds the latter, botli as regards genera as trail as 
species. In the kainozoie rjiuch llic i wn orders almost balance themselves in number 
of genera, but the Cbeilo&tomata appear to have a larger number of species. 
In the present epoch the preponderanoe of the last over the Ibmer is still more 
marked. 

As regards distribution in space, it is a uoUoeable fact that the colder and 
tempeiato regions are liober in Ciliopodt than the tropio ones, hut it ia not 
oomeflt to supixtsc that they are wanting within the tropica, Uiou^h tlioy are 
unqueationably rare, at least within the laminarian sone near the equator. What 
deep dredgings in the tropics would reveal, it is difiealt to predict. Intheiuirth»m 
and temperate seas many sixjcies were found up to the greatest depth, ta nUeh 
dredgings have been carried on, and animal life discovered. How far we are 
allowed to apply general results of our observations regartling the distribution of 
flie CSliopod.s in the present seas to their di.stribution in former geological periods 
must be determinc<l by continued and prolonged iiLservations. But acoorfliiig t" 
our present knowledge, it seems certain that both cretaceous and tertiary deposits, 
which are geogngldaaDy attoated nearer to pobi!. aie ricdier in GilicipQda than 
deposits of the same age situated neavar to tiie equator. 
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I. Order. CHBILOSTOMATA. 

I shall use flie vtinl nomenehtnre, cUefly aa introdooad Basic Into tbe 

study of this ortlcr. The only new term iiitividuccd is that of 'slittor', with whicli, 
for hrc\nty Mike, I designate those cells ^rhich begin a new row or rangej and which 
often widely differ in size and shape from the ordinary cells. They hav» been oallfld 
'Spaltscllcn' hy ITasonow, because they, so to say, split two parallel rows of cells 
by introducing a third one l)otwcen flicm. Why tliosc oolK slxnild so widely differ 
from ordinary cells in some species of Cellepora, for instance, and not in others, 
must be aetfled the of liring^peeiiiMiia. 

Ftim 11 y,— CELLEPOn TD.E. 

Colonic* atlached to foreign bodies, incrusting tkem either i» tingle or numer- 
ate lagert, or groteing into tnrioutly Hknpfd, foliaotane or inmeked, eo$iH»wm$ 
awMW ein^ mr demtht t t^arptm i or oj.pjmte, lagert ^ eelU; theae are fiat, 
depretted, or more or tete eonoest and urceolate, gemmdif «ira»ged in aUerttatit^ 
eeriet, partially or entirely ealeareone. 

The extent to which, I think, this fiuttUy should be accepted, wOl probably ba 
l>est indi«kt<"d wlicii T iiuute a few names of the most ohnnictoristie pfoncm, siifh 
as Cellepora (=Lepralia auutorum^, linchara, Ceilcporaria, Metnt/rauipora and 

I will not iTpoat the difReultirs which as yet appear to have frustrated pvoiy 
attempt towards a natural grouping of theae genera ; time and ooutinuous research 
most gndnally dear flto path orer this stony ground, bnt if m eonsult our pnamt 

obaenatiaaa on tli<> >u)iji<ct, it seoms to me clear that there are (diiefly two geoend 

eha M ctoaa to irtiich we can assign any importance in the classification of these geaank 
The one rates to tbe«lbm of t]iehidMdiialed],aiidtlw<M]Mrtothetof tike 
ookosy, that Isi, the manner hi trUeh the oeUt axe anaoged during growih bj 

gemmation. 

As regards tbe first point, obsenrations show us that there is, as a rule, a 
tolerably defined distinction between an urceolate and flustrine cell, the former b^ng 

typified by an ovate sbape. with tlie front, or upjicr, siu-face of the vv]\ niodei-at<^ly 
convex, with a comparatively Hmoil apertiuro sitiuted near or at the autcriur end, 
and mostly aumnuided by a digfatly fludEened lip. The flvatrine edl, on tin oflier 
hand, is flat above, often surrounded by a rais^'d margin, and with an auterior 
sub-terminal or central aperture, generally of lai^ size. However, there are cases 
to be met wiiii in which it ia not eaiqr to tM*fataii« thia di8tinetion,-«-4iamdy, wbm 

the upper surface of the flustrine cells iKJComes wholly cali-arn)us an<l tbidffilied 
and slightly arched, narrowing the aperture, and when the sutiouuding ridges are 
only partially derdqied, ot almoat obsolete. Aa an example of this kind I may 
dte^ Ibr in.stanco, d'Orbigny's Cellepora Xiphia &om the cretaceous deposits of 
I'laaoe. StiU eren BoooantingfiMr a large amount of Tadation* and a great number 
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of iutormcdiatc or ti-nnsitional fonna, we find that the form of a nonnaUy developed 
and veil preserred cell is oonttuit witUiL the limits of one apeeies, and to • Twej 
lar^p oxtont nlsn within that of a ffonus as ijonorally di-fint-tl. 

This same assertion could, 1 fear, be scarceljr relied upon, if made with regard 
to tbe Moond point, which I have mmtioned, namely, the manner in wUdh the eeUa 
arc arrant^ durinsj the pmi^rp'-sivc growth of the colony. Amon"; fossils, whorc, as 
a rule, we have to deal with mere fragments, it is extremely difficult to make any 
obaerrationfl on the real extant amd devdopmeat of a €01007. But amoof zeoeot 
Celleporw, for example, I am acquainted with soveral instaiu * s in which onelajer 
of oells grows over tlie second, and is oofveied by a third. In the case of OtUigpo- 
raritt this growth is oonsidered tlie nonnal one, but while there are aoine apeoiea 
which, as a rule, incnist foreign Bubstancca in superposed irregular lajen* they 
occasionally form rearular globuhu- masses, living apparently free between sea weeds, 
although they might have lx<en at an earlier stage attached to a small portion of the 
pbnt; or they urrow out into cylindrical or oom|neBsed bcanohes. A^in, the rocoit 

Eschara cervicoriiU is sDineliiiu's found iiicrustini; htnre masse? of u ftrfign sui-faee 
in a single layer, exactly like a C'cUepora, until in bome places two layers meet and 
ftmn ereol^ Tariously hnnched, items, which then possess eveiijr sign ct legiilsiity 
of an Escliaroid colony. Now, as these variations in growth occur within the limits 
of a colony which wo cannot by any possibility refer but to one and the same 
qpeeiea, I helieve flut the manner of growth is m a dassifloatofy point not an 
eqaalfy useful and rcliahle chanicter,* as is the fonn of thv individual n il. 

ynSi reference to tbe forgoing observations, and considering at the same 
time tiie ebae lelallonBUp of the vreeolato to the flnsfarine form d the odl, I 
would pwipoee a atib-division of the family into two sub-families, cslleposh/jB and 
mmMdvirowaiM, though I readily admit that the divisioa is framed more with a 
view to a pmotiical than to a natural arrangement. I shall add brief charac- 
ten <tf fhose genera iriiioh are represented iu the Suutli Ttuliau cretaceous deposits, 
witli snmo remarks recfardinp: a few closely allied s^enera. The classification here 
adopted diilers essentially from the one prox)06cd by Smitt in Ofvcrsigt of K. Ye- 
tensk. AktA, EBrinadlinger of 1867. 

A. CELLEPOSry.E. 

Cells urccohitc, arranged in single or numerous oltoi-natiug series, colony 
hionisting or ereot. 

There arc four genera represented in the Booth Indian cieiaoeona mA», 
1. Celleporoy Tab., 1780. 

Cells inemating linreign suhetanoee in mn^ layert, and arranged in qdnonnz. 

I have alreadyt many years since drawn attention to the propriety of reserving 
Fabricius' name in its original signification, and to the altogether unfounded 

• linilc divide* Mcotdlng to it tbe praeal fiunilj ioto (am or tn—MemiraniftriJti, Cdleforul^, SiciarUm, 
yUtaUarSi*. Hipfotlmim, its., aad d'Orbignj, upon *tiM miaat cO MH h w Iii i Mi, iato abwit ■ teas, 
t II<n«<drrN«f«ia,aMLnia|,MBHid, 18S6,r. UQ. 
( 40 ) 
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lielief t1»t fban esfsti an^ advantage^ mneli lew any neoeadty, fbr lepladng it 

by JoliHston's uaiuc Z^pralia, as had iM-on sugL'L";foil liy ]Jusk. Intlcwd, an in- 
sight into the litoroturc of tho Ciliopoda will show, that until withiu Uio last four 
years the oamo Cellepora has ben wd in all priuciiial wwk> ct nAatvnoe w tins 
aaloeoW and thefe ia nallj not the leaat adnntage to be gained by abandoning it 

at tBe present time. 

D'Orbiguy'a genera BepteKharella, BeptoporeUa, Septete^qmra, Reptth 
porimi, etn., ave of ooiaae to be Ntend to CMlefora; fiir it ia undoubtedly abaurd to 
attempt a dassifieation of those forms by the presence or abienoe of any speeial 
or accesaoiy pores, or avicularia, between the ordinary oeila, or at TariooB places on 
ibeir aai&oe. The idea loaea all foundation by the ezauinatiaa of abmoet any 

abglei, toloiahly hirgc colony, wlR'tlior reront or fossil. Cells -vvill lie fuunil with nrul 
without o^-icells, and with nono, or one, or two, or three avicukrian jwrcs, some round 
the aperture, otbeia diatribnted on the aarfiwe, vbioh, again, may be amooth, or 
pnaetatek or poroae. It ia abadutdy impossible to assign in many cjises to thoso 
on?nns even a speeific, much loss a generic, distinction, while d'Orbigny went eToa 
so iar OS to base scpai-ate families upon them. I am now even in donbt whether 
then ia aoffloient ground for retainin,:? the so-called free growing forms, componed 
of a dnglo kyer of cells, like Semiescharipora, d'Orb., = Jlemetcham, Busk, oa 
distinct from Cellepora. I have no sutScicnt materials to entirely disprore the 
propriety of tbia and dmlUff geoeiio aepaeatiou, but I know apeolea of reoent 

OeUeporte whit-h, while gononilly incrustincf foreign substances, sometimes form 
benaspheric or foliaoeous free lamellie, as a part of one and tho same colony, and 
when ftagmenta of andifim portions of tbatoolony an noet with IbnOflbeynnali 
ftapeAj speaking, be referred to Scmli^nchiripora, \vhili' tho IBOrnstinEf portion of 
the same oolony is an unq^uestionablo Cellepora. Again, there are certain species 
wliich not only incrust looln or shdb and the like, but oooaaionally attaob tbem^ 
tebeato and form variously shaped incrusting masses upon these. In a 

fcosil state the vegetable substance is lost, and the inorusting oolony beoomea then 
altoegiown one. Instances of this kind may be -seen in abondance on almost 
ereiy shon where aea-waeda ooonr. Pto these reasons I amiudbedtoaboadfln 

thoprcsnmod distirietion between Cellepora and Setniescharipora . 

The genera Stegenipora and Dittegenipora must form a distinct &unUy, and the 
■amo applies to JCmimIMw, OmfiMann, etOn aU of wfaioh had been distributed ammg 
the <7«J.K^"«^f^ Ijy d'Orbigny. On the other band, I believe thnt the uniserinl 
fimns, Higpottoa, Altydola and their aiOieB, must be classed in the cellxpqiiin^. 
It does not ooeasionaDy appear to be easy to define among fiioae laat named genera the 
uneolate fjm of the cell from the tubular one, and I think several of d'Orbigny*s 
eietaceous species of Alecto must be daased with Altjidota ami allied geaedia. 

2. &chara, Ray, 1724. 

Odla uroeolate, arranged in quinoom^ oolonies erect, permanently atlaobed 
with the base to finteign bodiesi foUaoeooB or Tarioualy hianohed, and composed 
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of tvo layers vitli tlw onAoai cf the celli on the liraid and fadbmA lides of 

the linuiL-lics. 

Till- name Etchara must be restrict^jd to those forms wliifh posw.'ss elongate 
uroeohkte oell», with or without any accwwoiy pores, aiul with the surfaco finely or 
num lugeiy porow; fiMnfove^ d'Orbigny's genera Escharelln, AoharMkiaf 
Eschnripora, PorfUin'i, rirul others like Pliofi/ilafi, Gahb ami IT., are tt) 1>e 
considered as syuoiiyius. But there arc scToral oilier species which appear to 
deaerve to lie daased in ipeaial genem or nib-gmen» w the oue with the two 
(ir ihnx- I'lllowiiiLr. T almost think it woold bd Iwtter to regard them nien ly as 
8ub-gcucra of E»chara, but obaervatiuos on Ufhif qpeoies are uecessaiy to aid iu tlie 
dBBMioii of thb qoestioiit 

2a. Biuikea* Heller, 18fi7, (Verli. Zool. Bot. Gesellscli., xvH, p. Rf),) has 
file ooloiueB with oylindrioal braaohed stems oompoaed of elongate uiceolaie oella ; 
It ooaeqK>nds to Ftmnilarui of the sobJtunily. 

3. EKkari/om, d'Orb., 1851. 

Colonics branched, in two opposite layers. Cells quadrangiilar, with the 
apertures transverse in a slight depression, below which the surface is more or less 
tomeeeent* amnged in v • form aertee. 

vr}\im thf> (•<']] sitrfacie is much worn off, this genna ia alinoat inaajpuaUe fkoDk 
FliutreiUi, which rcpiv^scnts it in the next sub-iiunily. 

4. PtopjiM. d'Orb., 1861. 

Colonies branched ; evils arranirrd in two opjui'^ife layers, or all rountl llu- s(cm, 
urceolate, often not distinctly separated from each other, and provided with a 
nme or leae tabular apartoie. 

As one of tibe moat lypieal qpeoiea of tlua geDaa, I <iiiote d'Orbigny's PortiM 

B. l>iolEy«ieJtara, aenaa, 1867. Ktaongab. Akad. M. N. Xhaae, Wien, Vol. Iv, 
pt. i, p. 22C. 

Cells urceolate, arranged in double or more superposed layers on branching 
stems, separated by a lamina in the centre. Type, P. confuaa, Reuss, from lower 
oligocffin beds. 

In addition to tfaeae geoetBk it majjr be umM to retain Lmte t oporm and a 
few others. 

0. CWfapofWMi, Lams., 1881. 

Colonies incrusting, often jKirtially free, forming roimd, lamellar or branched 
maaaes, composed of numerous, moro or less regularly, superimposed layers of 
nroeolate odla. 

Although I rrartily admit lliat some sp.: < irs of Celleporivur retain to a certain 
extent a constant form in growth, 1 have great doubts, -since I had opportimity of 
examiidDg snd obaerring a great nranber of li\'ing species,- that it irill be possible 
to aaaign a generie Talne to anoh fixma aa have been aefiaiated by d'Orbigsy onder 

• lltt Jbrtfa, RtftHk U«fc Ota. M. S. XIm^ AM, Wita, U «rr. 
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th» oamee of Semicelleporaria, Septocelleporaria, MuUiporuut, MulletcharellinUf 
M*tUtmluHmM», JMtgtoiaripon, etc., to wUoh maj be aMed StmMb^foru, Gabb 
ftad Horn, vlndi authors also establishad « Jfiittqg«rjM^ but qqpanntty in Uw 

samp sense as proposed by d'Orbigny. 

Somewhoro in the proximity of Celleporaria must apparently be classed 
Jtafi«^2of)ora, d'Orbigny, Cumulipora, v. May. (Comp. Beuss in Sitzb. Akad., WicB, 
M.N. Klajwo.vnl. 50, p. 01.2), OrbiluUpora,* Sf ol. (8i1z. .Vkad. AI. N. Klasse, Wien, 
vol. 45, pt. i, p. 90,) and possibly also Bicupuluria, Eeuss, (ibid. vol. 60, p. 205,) 
with tbe type epeeieB S. UnHeularb. fbe rfeiirfftniHrm ef fliew five grawiag 
Ciliupoda in the Cbllkhuom it, bowwer, dooMftil. I aball aUude to (bem again 
in tbe Sslksaxijdm. 

B, MKMtMAHironnrjt. 

Colls fluHtrine, being doproHed, usually BiUTOimded bgr a rai»od margin, 
. with the upper caloareous portion dlf^iily eanvez or flat, and with the aper- 
iuie flitber rab-termlnBl or anb^jeolial, amd of moderate or large size; some- 
liinr^ the entire upper surface ia homy, witii IJie aperture not well de&ned. 
Colonies entiidjp attaohed to foreign anbataneea, or only vith the baae of the 
ramose stems. 

Between the true Membraniporid cell, which is almoat entirely open in front, 
and the unvolato coll, there exist many intermediate forms. One of the best market! 
is that of a depretised sliape, having the upper suriacc calcareous, almost quite 
flat, pierced by a oompantiyely email, weD defined, apertore, attoated near the 

anterior end, and the whole is surrounded by a raised margin. Ihis form of the 
cell may be called Ditcoporid, and the typical species poaaeaaing it might be 
grouped into s diattnet mb-fiunily, intermediate between flie eBitwomtM and 
UHSfBRAS'iPosrs^ ; but as tluMnajority of the s.pecies an? intinuifcly connected with 
those of the latter sub-family, I prefer for the present not to carry the division of the 
fiunily furdiBr. The gradad tmuition frtmi a homy amfine to a partially and 
at laat entirely solidified and oaloaieous one may beat be atodied in recent species, 
as may be seen from a oompaiiaon of the description and figures of my Met»bra- 
n^>oro Bengalennt in Journal Aaiat. Soo., Bengal, 1809, vol. xxxviii, pt. ii, 
p. K6, pL xiL 

7. Dkcopora, Lam., 1816. 

Cells flat, with the aperture ne^ir the anterior end, surrounded by slightly 
thiolwined 11^ eaeb ecQ witii a raiaed margin; ooioniea inemating foreign aob' 
atanoea in ainglc layers. 

AUiiongh Lamarck's name has in the sense, as here used, been employed by a 
km falaaaatidiDgiBls only, I do not think tiiait there can be aagr aeriona «>lgeotion to 

* B(«M iilratiSa (8t<*. Akid., WUs, vol. 65, pt. i, p. 817,) tha Xyy upcriai of tUa fOiM O. JTaldingtri with 
O. (Cdtefon) pttiottu. Lan*d*l% ipol OU»ii. Jidgiay fnn llw Sgnn of thaltHwyftiiwrihiimllntewMliaww 
BiuatraiMt ant all aro diok (Upnmd lai « MM tfiMwiii^j fujiiriti siotaMk I hi Igr iw aaama mm that 
thk UntifiMtim wiU b«U fMl 
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it, and I believe that it U far preferable to many of the cruel cumbinations intro- 
doeed hj d'Orbigny. What I have stated fegaiding tlie Tariations of giowtii 

of Cellepora, chit>(ly flopondin^ uiwn tho form and oliaractor of tlio forcitrn siih- 
Btauvcs on wliicb it grows, equally applies to Ducopora and to Monbranipora. 
With the fianner, tiamfora, Riptet^arimXUt mnst eridently be united, and the 

distinction of Semicichor ' , S!rmi''srh'irincVfi.* Sfiniesrfiarettma, (in INUt) and of 
some others, is very doubtful, for the sauie reason which 1 notioed whaa peaking 
of C^lepora. 

8. 3fembram^pom, Blainrille, 1831. 

Cells widely open in front, the facial suifaoe remaining solid only to a small 
extent near the base, except in very old cells, which gradually become entirely 
clostKl ; culunies incnutlllg fonlgK sabHtnnoc-^ in single laycni. 

The Mt'mhnmiporcF rvrv numerous in ncjirly sill the fornintions, in ^^liich Ckeilu- 
ttomata occur, and also iu tlu- present ii«a«, but tiie determination of the fossils is 
occarionally aooompaiued with a great amoant of nnoerteinfy; fbr in many in- 
stances the aspect of the rclls (■ntin>Iy depends upon the state of prrscrx iM'in. nnd 
in others the injured cells of Ceilepons are hardly to be distinguished from some 

Besides this the amount to vliieh the originally homy or cliitinous cell !«- 
comes oalcaceoua seems to vary botik aooording to age as well as individually and 
ioeally, as I have iUustnted at length in XmiranipiDrtt Bemfateiuk,f above 

feferrttl to. 

D'Orbigny'a ^titlreUariat Sem^uttreUafZaieroJlustrella, MepU^iuir«Ua,tail 
•imilBr comUnBtiona of FkuMiut are Teiy doubtftdly separable from Mmbnmipora. 

9. Fiu»tretta,i.'0rh.,l>^y2. 

C^ells solid, more or less confluent v.-it\i each other, provided with an rlona;a(ed, 
8ul)-ccntral, almost slit-Ukc aperture, and usually one or two elevated tumid 
poTca below it. Coloniea laauwe, oompreaaed, arith the oelli arranged in kmgitu- 
dinal altematiiu? series on two si<I<>s of the oompreswl branches. The cretaceous 
F. jHAfmorpha, d'Orb., may be considered as one of the characteristic species of 
thia genua. Seveial of the apeoiei deierfbed d'Orbigny under HwMiM ap* 
pear nl<io to belong to this genus, bat othsts are to be refianed to one or the other 
of the two following genera. 

10. JMorMwIia, d'Orb., 1861 

Cells depressed, surrounded by raised margin, with the facial siu-faoe aolid and 

perced in the anterior portion with a trsnaversely elongated or semi-ovate ^sertnie; 

• D'Orklfnjr's JfUiMaloKMlZ^ Qbi U mmf ttlmi ^naimg «iib StpUt-, M-^ JfiiM% ^ ani ^ AeJ 
i> a piirtly laMgioMj lUsK lir BraH* O i ll tftr m pfUf/trm, hr wfcfah mw flMM mm mi Hqiigfi*^ b ■ 

|)i>acfablc CeUeporaria, 

t Wlirti rri'T, I.-'nVarl e-rimiiUsiu'd of tli*- iinr>tTfivt Je*«4:^i]l^^uo whkh 1 gftre of Uiih t*[>M:io4. Ut* d<iiM ant app«ur 
to hivv i'-^n au »rt' tlui )ir nicrolf tlM abttnct of tlw p*p«r Mora bin, (Conp. Tmnhei'* AiuIut, toI. M, pt. ii. 
,,. 341). tmt Ik' >uu'i,-e,u the|iiAslbidMrittr«ilh AMqriihttM^ at DmVmm 

•gqittinlsd with U» latwr genu. 
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OOloniiM generally broadly fuliaccous and branched, the cells arranged in two oppo- 
rite Isyen <n the eompraned branehea, nptnted hy a lamina. 

A t vpicjil •ipi'di's (if tlii^ sctms is E. jfr^ta, d'Orh , niKl the nfraatar Bllinibflr 
of those described hj the same author under JbcAara also belong to it. 

11. Thumtorta, "Dett., 1889. 

Cells quite similar to tJiDse of ^V/!'/r>/r<'/?<», l)ut arranf»ed in a single layer all 
round the surface of cylindrical, branched stems, without an interveaiog lamina. 

This genQs is very ettenalTely represented both In ISoanil and in leont state; 
it only differs &om Salieornaria by the branches of the colonies hein^ oontiniioas 
and pemuuneatly attached to each other without any articulatioa. 

Next to Vincularia comes Hagenow's Invenaria,* merely differing from the 
former by the hollow axis of the stems. Whether this excavated axis is really 
natural and poouliar to that crenns, or wheflier it is simply tlie rcsiilt of some soft 
oi^anic substance having been lost by decay, has, i think, yet to be proved by fur- 
therofaeervations. 

12. Bifluslr^'. d'Orb., 1852. 

Cells depressed, surrounded by a raised margin and \t-idely open in front, as in 
Membnuiiporas oolmies Ibllaoeoaa and bnoehed, nidi the odis ananged in two 

opposite layers, sepnmted by lamina. B. rcffularitf d'Orb., from the Chalk may 
be regarded as the typical species of this genus, which is largely represented 
in a fnsD state, bnt is mm laraly ibond reoeat. 

Of the utiLseriMl species, Filijluxlra, Byripora, and Filiflustri'lltiria of d'Or- 
bigny ought, I believe, to be referred to the mbubraniporis-jb. On the other hand, 
the firec growing species represented by Cupularia, Ti-ochopora, &c, hare to form 
a separate family. The same applies, I believe, to Myriozoum and Meliceritea, which 
no doubt belong to the close proximity of Nodelea, Eacharitet of Rdmcr, and their 
allies, &c., and which have by d'Orbigny been separated into two distinct families, 
though one common name would probably suffice for both. 

I should also mention Betepora, which is often classed next to Enehnret. But 
the structure of the colony of helepora appears to bo a very peculiar one ; the sub- 
stsaoe MoAaiBi a oonsidflfaUa propwtkm of riliaa, and I am inoHned to uphold the 
old family i?srBPo/i/D^ as distinct from tho Cslleforidx. Next to Brieporn \\\\\ 
no doubt have to be classified lU^MtreUa, and probably also FU\fluelriiia of 
d'Orbigny, while Oabb and Horn's PMIoifipora (loom. Aoad. Nat. So., Phil.. 
Sad ser., vol. v, p. 138,) does not in the least differ from Beffpor'i, ns fjenerally 
understood. In the species PA. labiata, described by the American authors, some 
of the cells meireljr have Mow the apertore a special or arieolarian poro, margined 
below by a raised horMJ-shoe-sliaped uiargi", gradually alopina; towards the base of 
the cell, but a similar structure is to be found in nearly all the Jtetepont which I 
have bad occasion to examine, both recent and fios^ 

• BtTMon HMrt. Xnidti, lan, p. or. 

( 46 ) 
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I. CELLEPOAA. Faibr,, 1780, (see p. 6.) 

1. Gbubvora. vbova, (SVoKcitfa, FL I, Kg. 1. 

Cell, colonia cellulU ttreeoMit, parvu, deeumbent%b»»,parle anieriori ele9a&» et 
eolUraetia eompotita, eeUulm m *upei;fieie iota jporotU, tutoit miguBtkf hand pre' 
eipne ^^tH»cHt, H in eoM^ mHqwk miMtoMIt tepon^. Apertnrv parva, 

mihrotundata, fere horisontali, marginibiu valdtj incrassatis circumdata, porta avieu- 
lariorum tribu* aube^rrucogia inaimeiia, who m utroque latere l^tioque medio labU 
aito. Ovieellulia rare conapieuia, pamtKa, rotwidati$f pmUo eletatia, ad baain cum 
loSrv aperient fin cw^kiei^ibua, npeajtete latigatia. 

The oella of this tpeoiet are vwy small, with the anterior part contracted, 

clevatod nnd t]iickenf'<l, Tvliile the posterior i- rihn I'^f lui'-i/oiihilly roposod, in 
younger colonies somewhat ooarcx and separated from each other hy slight imprcs- 
shnu, wfakh in old oolomes beeome neaxfy ofceolete. Ihe entire turfiioe ia rather 
emrscly jh>ri)us or iiliiiost scrobiculato. Tim aperture is nearly in a piano, small, 
sub-rotuadate, with veiy thiokeoed lips and three venruooae avicidariau pores, one 
on «itliM ddiOi and the fhM aUaMtod ahont ihf ndddle of the underllp. The orieellft 

Iftpeartobe larelj developed; th^ arc rounded, small, smooth, and at the bago 
nearfy confluent with the upper lip. When the surface of the ovicells has been 
broken in, the thickened upper lip becomes better marked and bIiovb a large pore 
above it in the place of the ovicell. 

j,or"''7// — North of Poodoopolliam, incmsting Tlenbrotubt mA^ prtuo, Stol., 
ocuurriug iu u 2>inkish-yellow sandy limestone. 

JR>raMMoAw— Ainidoor gnnip. 

S. OnUFOEA, P B HWICUJA TA. St^t^ PL I, Pig. S. 

Cell. coloniaM^aitia lub-cyUndrnce'it . d-:,^!n?ib>vitibHf, hwigatlf, pnnctiti iiurqualibiis 
plua minuave diaUitciiB aeparatia; apertura termmali, oMtica, tranacene aubrotumiata, 
margiiae oUuao ptmbma inerMaate eirmmdaUi, theiM, iaHro fire immeno, leMo 
eomoexiiuoulo et eleMtOg oeieetMia aupra aperturam poaiiia, eamqite in mafmUaMmt 
fire aefumtiAm, ^owto eoucKtiet aoUiutti, nomumquam Jiaattrd pattd aupra lahnm 
eperhKrm eUm tefriwIbL Hiaofitaa firmi ocHMii eebrk etmUibua, aapiaaime 
mHquanio mbtoriiiu, 

A wry characterwtie qwoiea^ flie oella hong, UkeinthepravioutOBe^deaanibent, 

but separated from each other by irregularly purirtated, or rather scroMenlate, 
impressions. The form of the cells is subcylindricol, moderately convex, with the 
apertore anterior, tennioal, tnatvenely mbratondate, danting, the upper lip being 

noarly immersnd, wliilo the lower lip is cruisidcrahly olovafcd, niul in most spccimons 
the coll below it is slightly constricted. The ovicells are placed above the aperture, 
( 46 ) 
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and vpry nwirly oqunl tliis insizf; iliey arc sliijlitly convox, and nc(^nsionf>ny Mitli 
a small slit situated above the upper lip of the apci-ture ; they arc entirely separated 
ftom the UBxt following oelK not rusting on thete htam, as ia reiy often tbe oaie 
m dmilar fonns. 

Xdco^t^ir.— CbokoDadapooroin, sessile on the shells of Exoggra otiraoiua, Lam. 
AmoliM.'— Anrlaloor group. 

3. Cki-LEPOUA INSIPIKn's, Sto!ic:hi, I'l. 1, V'v^. 3. 

Cell, colonia cell iilis sub-ocatis,aeu late sex-augulatia, decumbeutibut, in auperjieie, 
mktBH$iime porotu, apertunm enwut modiee gkvatia et eommshutmii*, earima 
tlevata plut minture disliucler i/^)arali», composila ; aperlura aiilica, siib-fffrminali, 
ftr€ AertMNfo^ tub-triangulariter temi-eUiplioa, nuuyiue iaeratuitoeiretmdataf labio 
pamtum elevolo, fire reeto, «tHnq«e ad termhutHoiiem minuig m^to. jPUtoribua inter 
eellttlat reffularet tparvis, ih i/ndto mhtoribiu, depregxis, »iib-qtiiulran(jnl(irihii», 
pofilice hrevilcr angulalia, atilice valde produetie atque fiigeUatie, or^ioio Utieari et 
longo ad basin panlo dilatalo iiuttruclit. 

The oells are depressed, sub-omte, or tulvhexaganBl. prafrided witii more or 
less dietmoti sub-marginal suiwrfiri;!! ridi;i s, wlsicli, lin\\<'S'i'r, CK-c-asionally IxiComB 
quite obsolete. The surfnoo is very iinelj punctated, or oftca apparentlj quite 
amooth, slightly cIevat«Ht, particularly towards the apertoie, which is ssmieUipticttl, 
oewly qnite anterior, und almost hori/.ontnlly placed; it is sanoundod by a 
thickened margin, the lower lip being straight and baring a minute incision at 
each end. Tbe slitters arc intersjierscil between the other cells ; they ar« much 
smaller than tlioso, depressed, somewhat diamond shaped, anteriorly much attenuat- 
ed and piTHluoed into a point, with an elongated slit-like aperture. No avioiilaria 
or ovicrUs Iwvo been obsen ed 

This apeoies is eloaely allied to d'Orbigny'a O. i^M» (Pti, Eraa^. Tar. Crat., 
]». •41.1, pi 717, (icrs. ,3 and l^, the Intti^r difTorinir from tho Indian fonn by a more 
ekogatod shape of tbe cells, and by the occasional development of what appear 
to he true avioularian pores. 

Localifi/.—'Snrih of ToodoopoUiam, <m TiretrtiMa eut-deprena, 8tol.»fbim* 
ing widely spread colonics. 

AtmmiMm. — ^Arrialoor group. 

■1: Ci;i,Li;i'Oit\ Missii.is, SloUctkd, PI. T, Figs. 1—5. 

Cell, colonia cellulu oculatis, ad basitn anguttatit, paulmn contexiiuculu, fore 
phnk, im enperJMe rmgtdote mbmfeque porosis, enteitplme mimme diatimetie, tmgvat'm 

fic IfPcigaiis srpariitix ; 'Tpcrtnm niilir/i, horizontall, falciformi, mnrgine paiiltdmit 
incrawato circumdala, labio medio aliqwxHto produeto elecaloque; ovieellttUe 
fimmumfnmm obmletk aw detritiuj aea^loboti*, Usvigatu, hatm eeUtUartm fequenikm 
pmMm cbiegeutibutt t^pra Mnm o»Uo mttgno irmmenim &eM ^pertii>. Fitmoribna 
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pants ('h»io'ili*. ^pri f'irn rnhiuiin roltiti/liiln tnalntclit, earvmque ovicelMU irevUer 
JUfgellatu, ad basim ottiolum spaciomim eloagait triangularem gerentibm. 

ttim fbim is readily distinguished from dl oCbor Icnowii eretaoeouB ipeaiM lif 
tlio shape of the aperture, which is rof^iilnrly sicklc-sliapcd, surrounded l)y dightly 
thiekftiiNl inai:,'ius, and liy the peculiar form of tho slitters, those beinoj sniall, 
elongattnl, aiid provided with a miuute rounded aperture, wlulo their ovicells are 
almost flageDato and vith a mnoh laager, mlKtriaiigoIar opeDing. The odb axe, 

i^hen well presen-ed, slightly convex, ovnto, being narrower at the hnse, fomewhat 
irregularly punctated and separated from each other by narrow smooth sulci, which 
in veiy oM odls beoonw len dittinot, or almoak ohaoleto. Tiie oviodli parOy vnv 
the base of the suocordinf» cells; they are sieinii^lolnise, smooth, provided with a 
ratlier large, transversely elliptical opening, situated juat above the upper lip. The 
uuttgina of that opening a]>pear to ham bem Tary fldn, and are aaaily Ivokon <rf^ 
in consequence of which the siae of the opaoing is Teiy Tariable. 

Sometiawa the orioeUa do not n^pear to beoome developed, and in thia atage 
the apecies olosefy reaemUee Oell. hippocrepia of CloldAiaa from Uaaatriolit, but the 
ecOa wont the semiovate raised rim, vluch in the latter apeoiea annoanda the ijppcr 
portion of each cell. {See fig. 5 on pi. i). 

When old colonies beoome much worn off, the upper surface of tho cells is 
nearly flat, or even » little concave towards the aperture, and the boundaries between 
the cells arc almost raised instead of deprci>sed. ^thiaata^ the ipeoiea oloaely 
resembles EKharinella discors, n. sp. {vide p. 18). 

ZeaafittM'.— Korfli til FoodoapoUiam and at GhokooadapooBBiii, inemattng 

Oi/slers and TcrehratnUF. 

FormatioH. — Arrialoor group. 

II. ESCn.VRA, Hat/, 1721, (sec p. 7). 
1. ESCUAKA OPTABII.IS, SfolkzAd, VI. I, Piu'S. G-7. 

Etch, ramulu au( rotundalU aul modice explamlii J'oliaceUque ; cellulis elongatt 
nMtexagomtt Immgi^ t muximo u lw , mM» tmgutik mtipHeibut upttr^i aper- 

turn fere antica, rotttndate snh-qitadrangiddri, vmrginc ri.r incriismi/o circnmdata. 
FiMoribiu paroi$, tub-ooalia, batijleswrn attenuate, apertura aub-cealraii, ehugatim 
oenfo ettjiMos taalfwMt. 

FragmentJs of stems are either cylindrical, in which case they mtglit In t^emA 
to Ilellers' Buakea, or they are more or less expanded and foliaceous. The c<.'lls are 
v«ry simple, clongately snb-hexagonal, slightly convex, entirely smooth, and without 
any accessory pores. Tho ajwrture U roundly sub-quadrangular. The ditteia are 
of moderate size, narrow ly and somewhat flexuously elongated at the baM^ and 
provided with an acutely elliptical sub-central aperture. 

XoanlUSir.— Ooiaooil, in a pink Bnuatone. 

Poma^'of}.— Airiakor group. 

( 18 ) 
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2. E8CHA.BA FORIOERA, Sloliczka, PI. I, Fig. 8. 

Exi-h. ramulU latis, compremu^culi'^, celhtlis elontjalis, depresao cylindraceis «t 
tnodiee elecatu compotUit, tuperjicie mpera glabria, planiutculit, prope nuirginet 
laierdlet h^frtqitie teHe otrntkmrnparenmimdeotm, InmtMm elimgatenm, iMlneSn 

apcrtura anlica, tpneiosa, semi-cUiptica, labia recto glrihrn'ptp ih'cliri; aviculariis 
duobut, vno m vtrojtte latere iabri nlo, tumido, orijicio jparco atque roiundato 
intiruelo. 

A aingle fiagmeDi of a oonapicwcd bmidi {nffioalM ihrt tiw ■(em of this 

species must liavo been rather broadly foliaceoxis. Tlio cl'IIh are f'lonL,';Ue, morloratoly 
devated, with the upper surlace flatteued and the sidca oil rooud clouting; the 
famer h along the latenl and law^rmaigbB piovMed with a oontbiiioiis aeriea of 
eleven transvcrsoly elongated pores. Tln^c pores herein a short distaiicc from the 
straight lower lip of the aperture, which latter is entirely aoterior and of a semi- 
elliptical shape. On eaeli aide of the nppcr lip Ilea a tomid, roonded avieahtiDSi, 
possessing a small rounded opening. 

Till- spceiea is evidently closely allied U> ^hara incrataala, (d'Orbigny), (Pal. 
frany. terr. cret., v, pi. CBu, figs. 1-4), which differs in having the pores more nomer- 
ooB and extending up to the edge of the lower lip, and abo lumog the afioiilaria 
ItUoed above, instead of at the side of the ;tp< rtitn<. 

ZoCttUig. — Cbokonadapooram, in a pinkish sandy Umcstono. 

Ibrmtition. — Airialoor group. 

in. E8GHARIF0RA. ^Orb., 1881, (see ^ 8). 

1. iiscnARTFon.v. ORTIVA, i>tu!ic;f;n, PI. I, Fig. 9. 

Eteh. ratmiU attgiutia, dichotonm, modice compreuiutcuUa ; cellulit tub^uad- 
ranffviaribtu, *uMt ttmpUeibiit haud dMhteter aeparaiie, i» terMM a medio dieer. 
genlibtu dUpotilii, aperlurU »ub-medianu, tumeacente tub'tubuloria atjue roitindafit 
itutrwik, gtmpte circa margiMtn apertura pork jforvk dreUer tbi, (fuomM to 
tub bMo patUt masimoj, atque ia faeie ii\feriort mm Ml tfnoflM noMlB, 

This is moat doael^ allied to S. vMnaJit, deseiibed \ij Yon Hagenow from the 
l£aa8tricht beds (Biyoz. der Maastriebi. EnidehildiiDg, Aa« 1861« p. C3, pi. ^11, 
fig. 6). Tlie peculiarity of this species consists, however, in the presence of a slit- 
like opening at the base of each cell, or rather the pore is placed in the centre between 
each foiur cells, and is narrowly prolonged on to the surCace of the succeeding cell 
above it. In place of this slit-like o]K'riintr, tlir-re are in the present species two small 
pores on the surface of each cell, placed one below the other, but none at the base 
of the cell itself. Besides there are generally siz pares round the ^sertore, the 
ODie^ pilaoed a short diataooe hdow the kmr lip^ hdng uuaUy oonspicuously larger 
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than any of the others, and often somewhat traiisver-iely elon::ale<l. The eell 
surfiMse is towards the aperture dutinctly elevated, aud oa the margius of the steni 
it aaamnea a more or lew diatinofly tubnlar diape. 

Locality. — Yermano<jr, in yellowiah nady beds. 

Jbma^wn.— Azmloor group. 

Esrh. cotoilio Jnfc fol'tacea alqwe ttttie conlorla, celliiUs coiijliieiililjut, in tuper- 
ficie /muU dmtiucter se^amtit, IceeigaiU, fiupte in parte anlica aperlura mb-teiui' 
Itmari, paulo immtmh qwrAmwi Aimora cbtmo, wttieg direelo, ad lermku- 
iionem pkit mimme ^perie petifyrato, ft propt bamm pork duobm miimtU jmsdUa^ 

The cells arc in this speeies confluent on the surfac*', only slisrht depressions 
beug indicated between some of them. The aperture is roundly •cmilunar, aud is 
iomewh&t impreamd intb stuping, not specially defined margnia. Below the aper- 
ture each cell is elevated, the swelling bcin;; somewlint conical, with the point 
directed anteriorly and more or less widely perforated. Besides this there is a pair of 
moderately distant minut^j pores near the sloping base of each cell. The mi&oe 
18 in other respects smooth, merdy possessmg tho ntnal mioroflooino punctuation. 

Zoc'illf;/. — Nnrtli of Poodoopolliam, in linuMtonfc 

Forma ( ion . — Ai'rialuur group. 

IV. (?«»«#.— CELLEPORARIA, Lnmnurotix, 1821. 

This genus merely differs, as already stated, from CelU^pom liy the manner 
of gfOWfbt ibe cell layers being numenNia and gcnci-ally irregularly su2»erini2K)sed. 
The odloniea are either iucrusting other ol||eeta» ot thej fimi ahorti Uun^ looiided 
and more or leas ramified stems. 

The epeoiea of the genus are tolerably nmnenHU in the present seas, and thegr 
were also abundant in the tertiaiy epoch, but Tery Hew are known firom oetaoeona 
rocks. 

For this reason only I mention the occurrence of a short, dichotome, blunt 
stem of a species of this genus in the sandy Axfialoor beda at Ohokonadapooram, 
hut the cells ai-e so much worn down and injured that it would bo worthless to 
look for any distinctive characters in them. They appear to bo slightly convex, 
smooth, elongately orate, indistinotly separated flrom eaeh other by namnr depres* 
■ions, with a small anterior scmikmar aperture and a few minute jmn s iiitoi'spersed 
between the cells. Until better specimens have been procured the species nmst 
remain undetermined. Fign>eall«ndllaoinp]ateIgiTeanilintnti«i<tftiMitBm 
of the natural fljie. 

( 60 ) 
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Y. BI8C0P01LA, Lamank, IBIQ, (aae p. 9). 

1. DmxamA. oanoEA, SUoHakat PL I, Fig. 13. 

Dii. eoioiiiU e»teiuk, eelMia d t f rmk ^miaque com/pori^, hexagoma, pbtt nU- 

nume eUtngatia, laxigaiU alqtie carina elevata commnni, vmlio obsolete »»lcata, etr- 
amdaUts apertura tHedioeri, mUicih n^terminali, iranscerae aemkmitaf moiytiuiiw 
pmtlitbm iwflrnrtit. Ftttoribitt donff«te M^ticie, tUrinqve imrie i er mi u MiBut , 
eomeam»,er^Mo 090*9 Mt^medkmoMnielit. 

Thv oclls in this species are almost rcfrularly liexatroTial, with the upper siirfiace 
uutirdy flat, but calcareous, and aa the aperture is comparatively small aad 6ur- 
fonnded bf vUgltftylfaielmud llpa; I ttiink it should be nUnrad to the ahore geinu. 
The ridijes whicli .sepamie the cells are ■very indistinctly furrowed nlnni: the crest, 
indicatinu: the boundaries of each two ac^oining cells. The slitters are large, 
elonirttely ovate, with aeato terminatiaiiis, ooneatre abov«, and with a •ab-mediaii 
OV:il - I 1 ure. No oviccUs or avicolaria have been observed. 

Lumlilies. — Yennanoor and Cbokonadapooiam, fonoing lather exteodre in- 
crusting layers on Oysten. 

Formation. — Airialoor gnmp. 

TI. HSMBSANHOBA. SMmme, 1884, (see 10). 
1. MBMBmnawa. muA, OoUatko, VL U, Slgi. S-8. 

Mtmb. cellulis depremia, planU, Icpviffath, plti.i iniiifs-re '^fongaie hexagoitia, /ineia 
impmii$ aeparatie, baai vtdde eoatractia, tectia, medio latiaaimia, parte anteriore 
maHee angoatoHa, nammqmm oemiovotUf opertora firo cUMMm lomgUikUitk 
cellitlarum occitpante, atib-ocata vel attb-pyriformi, antice paitlo anguatata,' margknbtta 
decl'wibia, nuUatim breviter atriatia. Cellulia aiUiqti^ /ere regntariter hoxogooia, 
sapianme fere omnbio 0ONe«*fKMHlf ieeiia, quaquo eoHo mMmo wS-mMibMO jMs^^rato. 

Cdb depressed and flat» sepantod V TBiy line imprasaed Uims, ekngsteljr 

hexagonal, widest in the middle, much more eontmetwl poHtcriorly than anteriorly. 
The length of the cells is subject to considerable variation, apparently depending 
upon the nune or leas plaSn aislhee lAioli ibej inonst fllie aperture it placed in 
the anterior half, and it ovate or somewhat pear-shaped, its upper part beins,' slightly 
oontraotod; its maigins are hnely radiately striated. In a colony the median or 
ddest cells are generallf aloioat legnlailjr hexagonal, or at least mneh shorter 

l li^w the younger cells, and ajiparently \s ith nu'" tliey l)ecome entirely covered with 
a very slightly convex Galcareous smooth membrane, perforated about the middle 
by a very small rounded opening, and many oeJls baTe besides tbls another small 
«peDing in different phioes of the membrane, but generally suh-morgioaL 

Localili/. —'S'mnyoor, forming thin incrosting layers on Oysters. 

Ibrrwo/w/i.— Arrialoor group. 

B • ( 61 ) 
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2. MEMHUANirOKA AC ItlCfLATA, SloltCSko, VI. II, Pisj. 4. 



Memb. eellulis t» $eriebiis regularibu* altemaatibiu poaitis, clongatit, pottice 
Mfftutaik et toUduUa, mmHee ft ri i an ffl — atfiie ^p erhira mofim, ktdittmete txw y fcw fa, 

regnlariterqitc ornta imtrtii^; aoi imhu ri k dbotet mipn tferiunm tiH»t parvit 

atqu-e plus minusce liinwsrcii/ibtts. 

A species with comparatively very small cells, arrangal iu very regular alters 
aatbg aniM. Tbia oeUa are elongated, much nairover at the base, and with a acdid 
HBOOth covering; the anterior half, or more, of (he front surface is widened, and 
oflBily all occupied by very regularly oval wide apertures. The furrows between the 
oelb are mmetuaes acaroely traoeable. Each cell has above the apertoie two BmaD, 
slightlv tumid avicularia, and as the poll* of thr rnlmiy an- arr;nii;<Hl in ([uiaouil* 
it gives the appearance of each of them being surruunded by six raised porea. 

JoobK^w— North of Boodo<qiol]Iaiii» ibnnlng veiy tbin oonringi on TIartitaMa 
tub-^iepresta, 8toI. 

tbrmoHon. — Anialow group. 



JB. eotoma late filiacea; cellulit planU.fere regulariler hexagonia, UUerdtmqtte 
motHee ^aufftMt, cariim wbobttua eireumdatk, Imigatit: t^tura A» parte aiUica 
panto dfpretaa mta, mtb-quaekaie tmttunari, U6n Mut lomina parva detemdmte 
iHttmeto, labio fere recto »eu pauliaper flcxuogo. Otncellulia tubrotundalu, churns, 
itvt itHjirn Uifiruin- Utte apertis, ondi nutrgine svperwre elecato, hipposiderifiirmi , 
tiutrykie inferiore medio breviter linffu\forme produeto; nonuunquam ovioellulia in 
fitde owmiao apertkt «0l Mkm oMetit. JFSworjftw ttaofftte mu M t, tilrtegM ad 
iermi»atio»em aub-obtuae ai^ulatit, medio deprettit, quaque ottio ovali tiutrueto. 

This is an oxtrcmcly variable species and closely allied to several European 
species described Irom the Chalk of France and from Maastricht, but the com- 
panttrely large sise and ftmn of the aperturea and of the ditton readily dta- 

tinifuiah it. On flic avemtro the cell^f are MPH^wt regiilar, hovrirronfil, sumflimrs in 
longer stems moderately elongated, with 8illl00lh« flat anteriorly somewhat depressed 
•nrihee, and farronnded by elersted ridges on which the finely impnaaed Hnea, 
separating the cells, are scarcely tniccablc. Tlie aportiirc is mrKlorafcly InrL'f, sntne- 
what angularly s emilun a r , with scarcely tliickeued margins. The upper lip has 
inride » amall deaoendiDg lamiita, and fhe lower Up ia nearly straight^ or rery 
dightly undulating:. 

The ovicells are rounded, semigloboee, mtiraly doaad* or open in front, the 
upper lip forming a boai o - a hoe-ahaped thin maigin, while the lower 1^ ia alightly 
produced in the oeatnb Sometimes the elevated upper lip is broken swqr> and 
then the ovicells appear as rounded or ovate depressions, and in other casea they 



TIL E80HABIKELLA, (f Ort^* 1861, (a«e p. 10). 
1. BnHABiMuiA SBMOM, AMUtnihr, VL Fig. 1. 
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we enttrafy mm tetn^, cr do not tippume to bsn beoome at all dofdioped. AH time 

atai^es mny be seen in one and the sam(> colony, as shown in fig. 1, on pi. ii. 

The alitters are elon^aiely ovate, nith similarly shaped sub-central, depressed 

TVlion the surface of tlio colonies has boon sli|^litly \rorn off, the riflL?e= bi^twrcu 
the cells disappear, while the impressed lines between them beoome more distinct. 
At ttie same time llie apertnre sligfatiy widens hj tin line edge^, of Ibhudh^ Mng 
broken away, and assumes either a roimdly quadrangular or neailj loanded ahMipe. 
Tlie ocal legiou is, however, dways somewhat depnased. 

XoeoKHet.— Yermanoor, in yeUowldi laadjr bedi» Obtkemiafootam and 
Ooteooiltln a. pinkish limeebme; rvrj oommou. 

F t m a ti m. — Ainaloor groop. 

Vm. GeiMt.— BIFLV8TBA, d^OrNgii^, 1851, (see p. 11). 
1. Bmimiu. OUKWIACA, StoUetkat Fl. II, Kg. 6. 
B^. rmmlit InMs, e ewi prwd ii; 9iShM» magaia ralmdaie aakJiemvotria, in 

srrir'iiiH obliquia dtspo!^ith ft wlc'u angmth separatU ; aptvtitra nmgna, lulr ov'tn^ 
aubautica, marffine undique elecato cinmmdata; JUtoribut celiuUt paulo minorUnu, 
rlumb g ^mibm alqme •» dimtdio aapen mmrgiaa aaUa alaaala pmdUia s apartarv 

A viTv chnrncteristic species, with broadly foliacoous, comprcs^rfl brnnrhi?9. 
The ceUs are large, sub-hexagonal, with ovate, somewhat anteriorly placed apertures ; 
eeeb eeD k taifOQiided by an elefated margtB and aepanted from flie ne^booriiig 
ones by narrr)W rfroovea. The slitters are somewhat smaller than the other cells, 
diamood-shaped, with a similarly fotmod aperture, and on the upper half of each 
tiie maigin ta Toy mnoh higher than on the lewer one. Vo orioeUe have been 
observed. 

Locality. — ^Yermanoor, in a yellowish soft saadefame. 
Itirmatum. — ^Arrialoor group. 

Mutk, Cag Mjios* Bdnaato. 8oe« p. 78. 

Colonirs more or ffUM firhirii'nr or conoid, composed of n Kitu/h:' l-ivcr of rrVf., 
with their orificea all o» one tide onlif ; partialljf attached when t/oun^, M muallif 
quite Jrte snfan SMfett; aeUa broody neaaolah, waiA a taUat large aperture, or 
JbuMatt atoattf fpttt mil daoriaped vttreoiifar etUa. 

The attachment of the colonies is U9\uilly only iiirlicjited by tlie central or 
oldest cell being fixed to a small portion of shell or a grain of sand, whioh does 
not in any wagr intoftn irilb tiw maffonante at flie vlwlt «Qk«7 vben it i« addlt. 

( M ) 
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It appMia to be omeljr an enepttonal eaae when the eobniy ranaina penunentijr 
Bttaohed to a foreign Ixxly. 

Thl> family must be baaed upon the growth of the colony, or else it oould 
not eiitt at all. In HIm praaeat oaae, hoverer, that the maimer of growth am be 

used as a principal diidsioiial ohaiaoter is iluc to tho fact that it is independent 
of the form or Btnictuie of the foreign subject to which the first cell attaches 
Hadf, and that, therefore, the colony may be oonaidered aa a fk«e*growing one. If 

this circumstance were not considered important enough, the genana would have to 
be distributed into other familii ns lias been done by d'Orbigny. 
The genera belonging to the lanuly are— 

1. latnuliies, Lamx. 

Cells depressed, videly open in front, vibracular cells in more or less complete 
radial scries alternating with the regular cells. Colonies free, orbicular, obtusely 
conoid or oupulifonn. 

Tin's ia the only genua iqiieaenthig the fiuoilj hy a riagle apecifla in llie SouHi 
Indian ctetaoeooa depoaita. 

Whether jPaeoliHmUtet of d'Orbignjr ahonld be regarded aa an Bbnormal 
form of this family, or of the CKi.LitfOHii>^, T am not prepared to say, as I never 
had an opportimity of examining any of tho species belonging to it; but I beiicTo 
that d'Orbigny's SfpMwmttiet fa nothing else bat a Dicojma, and that it must 
be referred to the MsuanANipoius^. 

Otiffottretmut Qabb and Horn, (Joum. Acad. N. 8., Phil., 2nd ser., v, p. 139,) 
only differs tram ImmUtM bjr having the vibracular cdU not equally numerous 
aa the Otdinaiy odb, but scattered and fewer in niunber. This, however, also 
occurs sometimes in apeciea of LimuUtes (for instance, L. Iliigenoici, Bosq ), fhc 
vibracula being regular on one side of tlie colony and fewer and scattered on the 
other. For this reason it seems to me very doubtflil that OHgtmtrerimn will pnime 
sufficiently distinct from LnniiUtrs. 

2. Meteraciu, G. and Horn, (ibidem p. 156). Colony, form of cells, and posi- 
tion of Tibmoula emefly aa in XmmlUe$, but the edla do not radiate flram the 

centre; more«Ter, they are arranged in straifrlit series, branchinaf off fnim a line of 
]a(tget cells, passing diametrically through the centre of the colony from one end to 
the other. 

3. Srl''n<'r:i:, 'Bu^k, lins (liseoporid cells with a fe%v others interspersed, of 
somewhat diilerent shape and structure, provided with vibracular openings in phiceof 
the ordinary aperture. 

4. Stkhopora, lIat,'enow, forms suborbicu1arcoloalM» with depressed, anteriorly 
widely open cells, exactly as in LmulUet, but without any speoial vilti-neular cells. 

The species refined Iqr d'Orbigny in his Pal. franvaisc, vol. iv, to LttmtUet 
belong to Stichopom; and I am by no means certain that d'Orbigny's Dwcofliu- 
trellaria differs from it, unless it be on account of (he p.>rf'-ct!y fln^trine form of the 
cells, being entirely 0i)cn in front, while in Utichopora thev arc discoporid, being 
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only rvntoriorly proviilr<l uitl\ an ajiortniv, A fiirflifr doulitful rroinis is d'Orhii^iiy's 
LfilentJlitstrelUtria. The unly speeit-s kuo\\u is not tu be distiuguished lixiiu a 
SMdlopora, of wUdi tiie migiaal cdla ham beenkat. 

5. Stichojwrhii'* S^toliozka, Oolonios in form simil.ir lo LiinulUeg; colls 
urceolato, moderately iutluttKl, polygonal, with a unall, rounded subtcrminal aperture, 
inmtmag in tin and beeoniiBg orate towards tlie peripbeiT', vifhoDt any 
ribracula. 

6. Coiiescharellina, d'Orb. Colony conoid, solid, con^oaed of cells radiatiog 
ftom a longitudinal axu; oella oioeolate, prorided with a nrandcd aperture, with or 
iritfaottt aricularia, and sometimea with smaller interposed cella which probably re- 
present ribracula. Tj'pc, C. tmfmtata, d'Orb., recent Other species are found both 
recent and in tertiary deposits. With this genus Batoporai of Renss is evidently 
identical. 

7. Trochopora, d'Orb. Colony conoid, solid, composed of limsf cells, arranged 
more or less parallel or inclined to the longitudinal axis, Hattened on the surface and 
provided with large apertures, without any sviealarian or Tflxaeular oaOa. lype, 
Tr. coiiica, Befr., fnmi tertiary bods. 

8. Cttpularia, Lamx. Colonies depressly cupuliform, convex or slightly flat* 
tened above, oonoavo or flat hdow; oomposisd of a aiii(^ lajer of ladiatafy ar* 
ranu:od colls, depieaaed ahove, and eaeb provided with a atnall vflnacuhiin above the 
aperture. 

IVom this genua, d'Orbigny's Dueoporetta and Diaai^liubteUa ore, I believe, 

not gonerieally distinct. 

9. DipMaxu, Reuss (Sitzuugsb. Akad., Wicn, M. N. Kkaae, vol. 65, ISiu, 
pt. 1, p. 231). Colony discoid, convex abovo, plain or slightly concave below, colls 
n Hjj f^aiig from a centre and incr^-Jtsini; in length the morcthoy arc distant from it; 
theirouter surface is rronondlyflattoniNl, in-cjjfuhirly pulvLroiml, and indistinctly spiiiJly 
arranged; on the convex surfiicc all are provided with large iiTegularly ovate or 
rounded apertnrea, and each has a small vibcacalum cm the anterior ei>d ; on the 
coneavo side only some of the eell-i liave elongated nportiires, ntliers are closed; 
vibracula arc few, except a row at the |>ertphcry. Type, JJ. placeuluia, from lower 
oUgocnn beda. 

This is an ahnormal form of Sr:;£yjKirp.E, and form-; an inti^nriediate liulf 
between the typical species of the family and OrbUiUipora, JOcupuiaria, and 
maMkforOt aQ whibh might ahnoat with equal propriety be daaaed ia Hbu place, 
inateadof ia1he]proxiiDiiy of Cftkpororia, 

t iHfUm, 1 867. r«i la. ^ m . 
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IX. T.UNrLITKS, TMu.r., {m' p. 20). 

1. LVNl LITES ANNtlATA, Sloliczkn, I'l. II, Flff. 5. 

Xtm. eoimw cupul^furmi ; eeUulie qiiudraii<juluribH», luiiyUudinaliter coMfln- 
mUtwt, margki^m mHqtte ted predpue <» pwrie tmterlore devoHas «pertura 

fiifi.'iiificii, .<iji"i-i:>,'<f>, iniiiirrgfi, m/hr/tifit/nniffiifan ; labia fere recto; Kerieh'in imiea- 
Uifioruni, lerliam iKirtfin Itit 'UitiUiiiji celliilurum aquatUUmt, orijh-i'ui elongate oralis. 

The colony is regularly cupuliform, with the oeDa equally rrtfiilarly di8)X]e4.>d 
in XBdintiug !vs well M ill ' ^ it ri(> neries, and as the {interior margin of each cell' 
ix nonsidc'rably more elt-vateil tluin the jmstorior one, the whole colony has tlie 
apjjearauce of being comjioMHl of rings, successively increasing in diameter, like 
the atepe of an amphithootie. The aperture ia Bubquadrangukr, placed mterioiriy, 

and the upper elevated margin often sliLjhtly overhangs it; its lower edtrr is nearly 
straight. The uviculuria lie iu Ue2)rej>sioas, which Iwvc only one-third the width 
of tlie legular odb, and an provided with ddngstely orate aperturea. 

In ei)lotiirs uitlian imiK-rfectly well jmsnviil surfru'c the margins become 
more or less easily worn off, and the urihces of the cells larger and of a rounded or 
oral shape. 

Loealitg. — Comnrapolliam, in pale oolonredt oonrse awidstoiio. 
Fbrnntkm. — ^Axrialoor group. 

luuiNl;/,— CEl. L A nilDJE. 
{fi»tlMitit.t., d'Orli. ct .lui't. HiLii riKintiilDX, Buck, et aud.). 

The genera Mouuiug to this fmnihi are ehirjly eharw^eHted tie articulated, 
eylindrical or moderately eompreited, branched sletus, the tingle branehe* hektg 
joined to each other by fibrout, most probably chUi«o«» or hotnij utriugs, miml/i/ 
termittatiuy pointedly a4 the ba«e and tntneate at the anterior upper end. The celln 
or* dupoeed all round the atenh or on two oppotUe etdee, amd are either ^ the 
nrceolate or Jlmtrine nhope, irifh or tr/ffionf oricelh, or ribraettta, 

Aooording to this marked difference in the form of the cells the family may Ijc 
divided into two sections, the ftinncr bdng represented by thetrne CeHarke (type C. 
oputttioidea or C. cereoideaj, and the latter hy Salicornaria of Cuvier, (tj'pe S./ar- 
ciminoidea, Johnst.). I have elsewhere* discussed in great detail the relation of 
these two genera, which by most authors bad been wrongly considered as identical with 
each other; bat while separating these two typical forms, I have attempted to prove 
that Ghtiwouome of Munster is the same as SnlliwiKina, and that, on the other 
hllindt Margaretta, Gray, Tubucelluria, d'Orb., and Ouchopora, Busk, cannot 
be maintained as distinct genera ftom Cellaria. The spedes wfaidb wwe originally 
described and figured bjr d*Orbigny under the* name of CeHorifi m Vol. V, 
Pal. franf. terr. crot., are unquestionably to be referred to Salicornaria, and 
those described as QuadrioeUaria are probably also not distinct from the latter 

• FoniU Br>(xu#n TM »i«-aiilMil, W» toOiit tttgMt Vmmt OnL IhiL, Irt Bui, MSB, p. 141, it atq. 
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genua, though I do uot wish to be positive on the last ix>int, an I Iiad no oppor* 
tanify of examining any of the typical sii^cimeus fiijured by d'Orbigny. Of the 
other genera recorded in tlic family, d'Orbigny 's Plunicellaria aaiA IMeettarim 
appear to Ix' fairly sk-parablo fi-om SdVironmri-i, nltlmui^li very closely allied to it. 
Xelli<i, liusk, and £oriceUariu, d'Urb., 1 do not know at all. What 8ar8 called 
QHodirjaellflrja atands in Mwnewlnt aiiitOar nlation to GMImtim, m does d'Orbignj'a 
genus of the siiiuf" nnine to -yfl^/cor/jflrtff, the form of (he colonics and iiDsiiiun of 
the oelhi being in both similar, but the braacliea are not articulated, and therefore 
Sars* geans must be denoted hy anotlwr name. (Comp. Quart. Jour. HienM. 80., 
lS«)t, p. 101). Prr/w/c( ///f;-M»rf Alder (Quart. J. Micros. Sc., IV, 180 p. 100,) 
might also icom its name bo tboci^ to beloug to this £uuiljr, but as the colcmjr is 
inartiMilatebaiidastlie1n«ndMadoiiot shov 'even a sign of oontnoKon at ibeif 
baseSi* the genus must be referred to the Ckllspoiudm, unless it be found desirable to 
separate into a distinct family the recent forms of the type of the two last genera, 
and of which there are also a few fossil K]XH-ie<i describ(;d under Vitwttlaria and others. 

Of the OaitMtatui, aa here understood, there are two gencxa represented in tho 
South Indian cretaceous deposits, each by a single species. 

Salicontaria, Cut., Ibl7< 

Colony ismose, composed of flustrine cells round an imaginary axis of cylin- 

(lnV.nl hranches, wliicli nn: coniiectt'd with each other by horny filiunents ; the joints 
are always attenuated at their base, and in adult colonies somciinies permanently 
andiyloaed. Baoh oeD is usually pirorided with an aTienlarian opening above the 
aperture, whiob IB snb«nterior ur sub-eentral. 

Species ot SaUeomaria occur from the cretaceous period up to the present time. 

Tkaiiedktfki, d'Orbigny, 1850. 

Colonies ramose, dichotome, branohea acliealsted, slightly ooaq^sed, vtith 
two alternate series of flustrine, strongly margined cells on the two opposite broader 
sides, and an undulating series of small, tumid aricularian cells on each of the 
natfoirer sides. 

Tliere appears to \\c only a single oetsoeousspeoiesof this geiui8kaoini,aawiU 

presently be noticed iu more detail. 

X. BAIIOOBKABIA, Cktewr, 1817, (see abore). 
1. SALIOOBNA.RIA LAITTA, StoUczka, PI. II, Pigs. 9-11. 
Sal. ramnlia rolundatia, mi^lieibM, batiteiuim atlemtatu, ktvtgatiii, ad (ernum- 
tionem perforatU; cellulu in miebtu UmgituMmiUbtm mmtnrit dup<mii», elongate 
Mtft-AeMV""***' jP*"'/* inferioi i' ronitpicuUer amiractu, l<BmgtUu, »Mri/iiiibit8 uHitu,plm 
mhnisrr acute elenidn, cireimdatiii tg^ertwra aaHea, eUmgaie ooaia, mmpUei, iand 
di/tliitcter marijinatu. 

The single joints appear to be mther alunt, cedk is attenuated towaida the baae, 
and at tbe tecmioation perfbiated, baving eridently bem attached by afleadble 
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fibrous strini; to a prwodinpr joint. Tho number of lonu'itudinal sorie^ of cells 
varies according to tho age and respective thickness of each stem, usually it falls 
betwwn eight mi twelTe. Eaeh ocU ii wnnewhat elongatdy bexagooal, laflnr ooa- 
tractod in 'he lower half, srti<W)tli, and iurroiindMl with a mort* or less elcn nted 
nuurgin, which ia common to the adjoining oells. The aperture ia oTate and slightly 
sunkeD. Orimlls placed abore the aperture hsTsm tbi; few inatBooet bem d tmmu d. 

Zooa/i/y.— Termanoor, in a acrft ydlowilh aand«tone. 

FortucUfon. — Arrialoor groiq). 

XL ITawfc— PLANICELLABIA. (POrbifng, 1861, (tee p. S8). 
1. VhkVumiLuaA. ootoava, iPOrbignjf, PI. n, Hgs. 7-8. 

IMl, Plamttllmria oeutata, d'Orblgnjr, P*]. Bnnt., tm. cnL, vol. r, p. 27, pi. 653, fi^. 1— (. 
„ t „ fnftrata, „ „ „ » „ „ S— 9. 

P/. ratuulis comprcwUmcuiui, latemlUer angmte obtutis ; cellulia elliptic^, iu- 
watt ati a, tmMa Imtw tmiiMiiMiflt m ^a n Ait , medio n^ftrtmu j^ana, OBttta,pei^braHt; 
(trimlariiit firirrix, phot mitttme tttMoM fn^ioeiUtbii*, WM kiteri medkmoesiUrm 
ntiffuUe ceUultB oppoaito. 

Cettulk erorit a^fetUampemagnm elOHfoUt imdruetk fF.fm^ratot tPOrbJ. 

I hare oa\j two fm^mcnte of this remailnlde species Iwfbn me. They eri- 
dentlj lepment one nnd thesjime sixries. One (fi<^. 8) is better prescned, ami its 
cells a^ree with those of d'Orbigny's P. ocuMa, being surrounded by a kind of 
swelling of an elliptical shaiie, in the middle perforated by * comparatively small 
ovate aperture, and separated from each other by slight smootli depressions. The 
avicularia, placed laterally opposite the middle of the external lateral joaigia of 
eaoh cell, are only slightly prominent, and with round openings. 

The other lhigmien.t b eviAmtly much worn on its Bux&oe, moneo oa one 
than on the other side ; nearly the whole of the swollen jwrtion of the cells ronnd 
the aperture is broken in, and thus the stem attains an entirely diiferent aspeet, 
being at the aame time alio apfpuently ihtter than the other one. In tfan etsge 
till- bniTirb is almost identical witli d'f)rbitruy'8 P. Jenenlrafa. There can he 
no doubt that the two forms merely represoat differently preserved itema belongiiig 
to the same epedee, and as d'Orbigny giree an exactly oorreaponding dlfteraioe 
between his P. ociilaln and fenettrala, I must only conclude that they belong with 
the greatest probability to one and the same species. D'Orbigny's specimens also 
were from one and flie same looalifyt the flenonifln beds In tte neighbourhood of 
Nfiion (Manohe), and he adds that the apeeies is lare. I maj rti^ the same of 
its ocoorrence in Indui. 

ZocaMjr.— Termauoor, in a y<-llowisii soft sandstone. 

Ibma/ton.—- Arrialoor group. 
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II. Order. CYCL08TOMATA, (S«; ante p. 4). 

In luldiUon to tbo few species to be described in more detail, I may notice that 
fVagraonts of a Tmneatnta (fiun. FAaemnn^), tit a OHMimi, and an Idomonea (fiuu. 
litoMOXKiBJS) have occurred, the former n sembling C UAenoUm, (Goldf.), and the 

l.'Utrr T. ronimiitiia, d'Orb., but these frajfments are not suffieient for an ap- 
pi-oaeliiu^ly correct s£>cciQc determination; tbej are all from the sandy beds at 
TenDanoor. 

4. FiiiMgt—OBRIOPOnn}J!. 
(CtrraSj* d'Orbign^) in pstQ. 
Celh lidMar, e^nU, mort or lem elonffoMt iermUuiHttg <m every porfkm ef a 

freelij exjxMed mirfarr, icitb rliixr!i/ i<rt, nminfi'd or .siih-jto^ygoufil, f/euerally ulighUy 
immenedt b»t never lubuUtrly raited, or^lcet. The coioniea are ray diJ/ereiU 
iHamtH)^, gkMar, cr ttmm, aad ike Mib are oonMmMM* Ai length, or iheg 
rmt <» dktim^ hgen one oeer tie of Aer. 

Tbe principal character lies in the equal aiie of theorifioesof thefleUe. whiebaie 

placed close to each other; this is common to all the species iMloiiiriii;; to the family, 
while tbe form and structure of the colonies can bo used for the delinition of genera, 
or thooe wliidi d'Orbigny vefened to tite fiunfly, a few haTB^ howener, to be eoE« 
eluded, namely, thi* spccirs wliicli lie rli-sirriiMlcs as Sfdcicrrca, Beficava, LrtrricfiPti, 
&c, and which unq^uestiouubl}' belong to the Idomusiui/m. As regards the relation 
of tiie CfBMorouDJi to tiie OmtPM, I am unable to (brm an exaet opiiiko, heeaoie 

I am not acquainted witli any of the s[icci('<i of the latt^T family, but it aeemS tO 
me that the two are entirely distinct, and that tbo Ckidm should be iitonaod next to 
the MmosiaoM and BtetDM, as a fiuofly intetmediate hi some respects between the 
CHEILOSTOMATA and the CYCLOSTOTfATA. Ouly a single Cerioporid genus, 
witb a solitary species, bas as yet been found rqceseated in tbe South Indian 
(sretaoeous dcposite. 

XIL (?«MM.~0EBIOPORA, QoUifim, 1826. 

Odoniea attached to Ibre^ substances by the base of snbglobular oir shortly 
lamose stems with subcylindrical branches ; cells continuou8 throughout Uie stem, 
ot in ImpcrfieGtly superposed layers, apparently arising ii-om a partial irres^ularity 
in the growth of the length of aome odls; orifioea oikec together, rounded, or very 
nearly ao^ dightly immeiaed and aepaiated by a amooth Baiihoe. 



• Iimaiiiteaftuiitbitd'OrbiKBr'agniMCtawiiiMlljdIilBct bam OiHtfrm, tmk wH, amOMv |nAi 
wfaf Bmsk's am (or Un UaHj. 
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Tiie Cerioporte, of which Qoldfuss' C. micropora firom the Scnonien of Maas- 
tricht may he considered the type, are exclusively found fossil, in jurasaic, creta- 
oeons and tertiaiy strata. It is usually statod that the colony consists of numennu 
supi-rpoMKl Inyors, bnt this is, strictly s]xakiiitr, not tlio caw. Tlif (ulmlar cells an- 
continuous in each bmnch, but aj« they gradually, or at short intcr>:ils, increase in 
length an Mnmd on the auiflMse, and thus enlai^ the inaas of (he oolony, tiie 
(lifTfrrnt stngo-s of f»ro^-tli on the r(>speetive levels attain a similarity to ilistinct 
layers, ouc incrusting the other, but these two kinds of growth dilfcr essentially 
from eaoii other. The rimOarity hetweem the etegee of growfli and the diflbrent 
layers b increiuscd by the cirtnmistance, which occasionally happciis, that the Cfrowth 
<^ certain fwtions of the colony are aneeted, while others proceed in a lefpilar way, 
bat they do not exieiid mve the aneited {Narta of the oolony. Deiflned in flds 
manner, the genus Otriopora must inidnde many move speeies than were admitted 
to it by d'Orbigny. 



1. CmOKOA snFAB* 8lolie$ka, PL III, Figa. 1-8. 

Cfr. eotmia rejH-n/e, ceespHota vet nmont, rmmUt ekm^irmiitu out plus mtnutee 

eloiif/iit ).-,■, terftlbiix, rel lateraliier eompretautaeulis ; orifidu magnia, avbrohmdatit 
vel poljfgoim, immenk,iatergpaem paulo anguatioribut, ronrf^j-hrHmlis, l^igath nul 
mb uM ttime obtolete^e pimcticulatui, aepanUk, nomunqtwia ut seriebm obUqiiU fere 

Hm large siie and regohuity in the anangement of the orilloea distingdghes 

this fppoies from all others at present known. Tlic colonies <jonorally form ex- 
panded layers, ttom which shorter or longer, rounded or slightly compressed 
bimndieB iasne, and these again appear (o be ramified. On a well ptMCfved amfiMO 
the orifices lie between slightly elevated and narrower intcrsimces, but vfaeo these 
become worn off and are flattened, their width often equals to, or even slightly 
esoeeds, the diameter of the oviflces, and their siuftee ezhibita a fine puucticulatiou. 

Locality. — PoodoopolliaiB« in a piwMA somewhat aandy Umeatonei 

FonHotioft. — Arrialoor group. 



5. Iluufy.—CMSaCIl>M. 

(fftfitl^, d'Oi-bijjny, ('arriJrf, il'Orl)., [i;irtl. 

Cttouea variable in thnpe and ai:e,eelU tubular, of two kiuda, irregularly placed 
heb»em each ofAer, md Urmiiig^ en M expoaed portkm qftt aOeiif. Tie larger, 
or ordinartj, ceittt km9 roumMt <^e» aUghf^ etemtted or margined^ orffSest^ mmetimta 
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amuifed in groupt, but wUhmtt any reguhtritjff while the tmaller orifieea are alwaya 
MmeuBkat immerted 0md imterpoted Mwee» ike oihen. 

The OttMmoM ntnawer esaeXtf to the OnaorotaDM, diffiBring from the latter hy 

the fi'll-i bfin^ of larger and siiuillcr size, 1]oth intprspoi-srd betxvofn oaoh othrr. 
Whether all the generic divisious which aie introduced in it by d'Orbigny are 
admimiUe I am not in * position to nfllim; hat I beUeve thst mott.af the spedes 
dl' Zoiiopontf and its dose allies, whidi are placed by d'Orbigpny in a distinct 
family, Cavsidji, should not be separated from the Crmsc/bm, because they have 
smaller orifices placed between the larger ones, even when the latter only occur on 
limited portions of the stem. The name Ojvbid/B ou<;ht, I think, to lio i-(>tjiincd for 
those (renera in which the lnr<;or cells arc iirmn'.'<-(l in regular series, as, for inatyap^*, 
in Cacea, Dontopora, Madiopora, Stellipora, &c. 

Howerer, lome of the genem with the larger orifioet aaanged in btmdlea, or 

in multiserial ridscs, as in most of the discoid Dofmncirr, Bitukki of lleuss, and 
others, and also nearly the entire lamily CrriDjB of d'Urbigny, should be united 
ivith the FjLteaoiaoM, cr PAteratnni^, whioherer name may be thooght prefonUe. 

I have little rlmiht that mth tlirso changes, if ftdo])te(l, anrl al<o thnsc T have 
alluded to, when speaking of the two previous families, a more rational grouping 
into fiunOiea of tiie inaitionlate CTCL06TOMATA might be attained. Of 
ooame d'Ofbigny's division of the latter order into 'Fobaxikata, TuauuiTAt and 
Fascicvlat^ miut be giren ap; for it is irreconcileablc with that author's own, 
and, I bclierc, also with any olber, dassification that may be propoeed. 

Two genera, eacli with a single spedes, bsre been met with in the oretaoeous 

deposit"* of Soutlicni India. 

Jletervpura, Jilainville, 1834. 

Colooiea simple, or nmose, with ^Indrioal or aUg^tij davate brandMS. 

attache<l by the ba.sc to forei;>ii ohjet'ts. TMarcrcr and imaUer Ofifioes iRegularly 
distributed over the entire surface of the colony. 

The apeeiea of tbis genus are finmd in meao- and onno-ioie di^onts, and ibeie 

also occur a few species recent in tlie Eaatem seas. 
Zoikyporo, d'Orbigny, 1819. 

Cohmiea mmose, aa in Seteropora, but fbe larger orilioes only ooenr in groups 

or on slightly elevated zones round the cylindrical or somewhat compressed stems ; 
there is, however, no regularity observed in their position respecting each other, 
and smaller oriiioes are intermixed between, them, and also oeoor on the intermediate 
portions of the gnmpa or zones. 

Thus Zottopora may be looked upon as n combination of Civioporn and 
Meteropora, Some of the species very closely resemble Flelhopora, which only 
diflleri by the absence of smaller orifloes interspened between tbe larger ones. 

Thr genus is met with chiefly in cretaoeoos depostti^ bat it is also, though very 
rarely, rc^presented iu tertiary strata. 

( « ) 
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XIII. ^7('«««,— IIKTEROl'ORA, BlaiiiK., 1S:U, {^c p. 27). 
1. nKTEUorouA Tamuuca, AS/olir:hi, PI. II f, ri;,'. 1. 

JI. coloiiia lutmoiKt, mmi« dichoiomit, cylitulraceit ; celiitUtrum ujjei'lwHi tub- 
Hiialoait, pl«$ mhimveirrefftiiorUertpmmk, MMoftomMimMjwimlt, immutliB pauluhm 

elaHff"f'-« "t'lHp ill geriebiia iadistmclu longUudk uil t t tr imittlath (liMpoitilM. 

limnches dichotom and cylindrical, with the orifices of the cells round, 
moderately project in above the surface of the stem, and with very numerous in- 
tenpened small pores, many of whk-h arc slightly olonu::ite and connected into 
more or loss distinct, loti^itiicliri:illy tindulatin!?, sories. On some jwrtion of the 
blanches the apertures of the culls have sometimes a dispositioa to arrange 
themselTeB in tiannrase aeries, but in other places then ia no regularity to be 
observed in the anfin^'cmcnt. In the centre of the stem, the rolls are, ns usuallv, 
inegularly arraugcd, cun ing oulAvanlit to each side, aud as they arc much more 
delicate in the centre than round the surflwe, they are easily broken in at the termi- 
nations of the stems, whidi then have the apjioiinuice of d'Orbi<;ny's Semicresci» 
m Hagenow's Cutaria. The species belongs to the same type as Hagenow's 
S. JDumonii (Bryos. Maaat. Eteide., p. 48), dilfering from it by the apertoNa being 
doBcr together, and alao a little larger, a.s arc Iike\> iso the intermediate poraa. 

LoeaUtg. — ^Yeraiaaoor, in yellowish soft sandstone. 

Ibrnw/jon.— .AzrialMM- group. 

ZIV. Oonia.— ZONOFORA,(fOi««1648b(Mep.27). 

1. ZoNOPORA iNDicA, SMietko, PL III, Fig. 5. 

SjOii. colouia rami'lig cr"M»u, ad uUervnUa btevin eonfractis a/que in utroqne 
UUere obtute tuberonk, in jutrtibm ^ewUk orjfiait majorUnu atque minoribus, 
fohmdotii, dente jMenrnMia uutrtielit. 

A sintjle frnjrnient of tlii-^ fm-rTi il-ffi-rs from tlie several alliofl s|)ecies described 
by d'Orbigny by the obtuse protuberances Iwing conspicuously more developed in 
two oppoaite diteetboa, eo as to gfre the branch a slightly compressed apiH>aranoe 
and a broadly elliptical section. Hie prutulx-rauces are larger and more At idely 
separated than, in Zon. uuditlata, which in other rcspecta the Indian species closely 
resemblea. The ocffioea are, strictly speaking, of three kmds: those in the contracted 
portioaa aro of meditun aizc, all equal or subeqiial, and separated from each other bjr 
iutersjmees, whieh are as broad as fbe dianioti r of racb orifice. On tlic elevntixl 
portions the large round orifices are seimrated by smaller ones, which, again, differ 
in aise, some of them equalling those in the depreaaioma and oflMie aia stfll aualkv. 

The cells in the centre of the stem aiC TCftioal, and thoae tul^n^qg 1(i^tm 
gradually bent out towards the margins. 

ZoeaK^.— North (tf FoodoopoIUam, In a whitlah limeatone. 
Form^tioH.—AjcMooe gMmp. 
( 02 ) 
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0. FamU!f,-^ENTALOPSOEIl>^. 
fMlmi^eriAt, wuH., in part. Spaniim, ol pnt. 

CMtmi0$ ramote, aUached otilif by the base qf ihe «tem to for^gn tUfftettf or 

creep'uifj on the stmif; rrlh Ixhnhir, in-rgiilarly (IMrUmM OMT ike mu^iee,tmdt 
<u a title, toUhoul any intcrmediale, or acceamry, porea. 

ThoM (nrGLOSTOMATA irliidi hsve odb pnmdfld witti tabular, pro- 
jeoting OfifloM aiipear to 1)c rationally divisible into three families: 1, the 
SxTAtormiMm.r., as almvc characterized ; 2, the Iimohsokm, in which the orifices 
an inraged in regular rows, cither all round a taAnah, car only on one or two 
tidM (IdmoHta, Bomeru, Spbropwrot Ac) ; S, tlM 'FjMmaiAM, in which the edit 
an' arrati£r(Hl in more or less rpi^ilar groups (Cin'lofiorti, Actinojwrri, fee). An 
cpithucc appears to he always present on the stems, but whether it is solid or 
pniTided with intennedlate pom hetween the ngohv oelb cHmot be looked npon 
of liisjlior than generic value, as i>, fbr instance, the raso Ix'tween hhnoriea and 
Crinirn, or between SpirujHtra and Spbvporiua, and others. The presence of the 
•nperflcial pons afipean to depend npon that of eertain longitndhul eaaala, which 
Rumtuiul each tubular cell, and the sii^nification of « liidi is as yet unknown. The 
numerous family divisions introduced bj d'Orbigny in his section ' Tubvlatjl are 
imtenahle. 

Of several of the penera beloni?inf» to the present family, I liavf given a review 
in my fossil Brj ozoa from New Zealand (Comp. lleise dcr Oost. Fn^gatto Novara, 
Qeol. Thcil, 1st Band, 1805, p. 97 ct scq.). In the South Indian cretaceous deposits 
only two have as yet been found, eadi beiiig zepiesented by two wgacoM. 

Pif>b(Miciiin, Audouin, 182(5. 

Colonies creeping on foreign objects, permanently attached in narrow, branched, 
single, and more or less elevated or conrex layers. The species of this genus are 
most amiMKraa in Jurassic and in cretaoeooB depoaits. 

JBntaiaphora, Lamx., 1821. 

Odionies erect, lamoae, attached with the ban to iiotetgii objects s bnmobes 
cylindrical or slightly eompnaeed; orifices of tiie aperture irregularly disposed all 
round the stems. 

The ^taiophone moeUy occur in cretaeeooi deposits, but are also represented 
h<^)ih ill 1 he jnnissics and in tlie tertiaries, as well as in the present seas. I have else* 
where (Novara Rcise, loc. cit., p. 101,) discussed the propriety of adopting the name 
JSntalophom in place of that of Pmlulopora of Blainville, and although serezal 
autbonj still retain the latter name in preference to the older one, I do not see 
the least chann;*^ in the art^monts which I then produeod. 

in the same paper 1 have adopted d'Orbigny's name Jiidimtup&m in. a some- 
what diflBfent aease fimn the original charaeteristie given of the genus, namely, 

retainin? it for a crrfain number of Eiifi'!"/Jiorir with slightly compressed brandies. 
Some of these forms iuui been referred ah%ady by d'Orbiguy to liis HiUianfopora, 
H ( «8 ) 
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but its tj'pical species differ essentially by having a solid lamina passing through 
tin centre of tlie bnmohefl. On noonsiderin^ this questiini, I find that the latter, 

namely, till* tj-pical Bidiastopora of d'Orbiiiny, iiuist be aijJiin unite d with JCsnew- 
ttripara, because the slightly smalli r (ir greater comprcwion of the iRBiiflibM 
(wtiieh arc very braad and oespitoae in tyjiical Maenteripora) oannot be considered 
ns a character of generic valiK'. On I lie oilier liatul, the species which only differ 
from typical Eiitalopkora with cylindrical branches by having them slightly com'- 
pressed, and for which I then believed that the name Biil'uuilojHtm might 1m? 
retained, must Ik' referred to £ttlalophora. It might be that the name Bidku- 
(oporii is still admissilile for soine of <lie s|H'cics rrfcnvd by d'OrhiL'tiy to it, 
but of which fmm mere tigurcs it is at present diflicult to judge whether they 
beliaig to the oheiloBtomate or to the cgrebntomate diirbiaii of the CSliopoda, 
and this question most, therefore, be left to fluther research for settlement 

ZV. OffNw.— PBOBOSGINA, Audoum^ 1826, (p. 29). 
1. FsOBOMiirA UDiouxoBini, <f Orftitfiv, PL m. Fig. 6. 

ISn. Jwl aw hl l ntHl XU wtm, d'Orb, t'..l. Kmnc. I.rr. .r.t.. ^. p. >.M. <m. fipi. H.M. 
UMk It » » Ruoii in IViikxli. AkaJ., Wi«a, vol. vii, fiL I. |i. 137, |iL ixvii, 

H ud fL mffi, <B. r. 

JVofi. eotmda rtmia dieholomit tett partlm eonftueiUibtUj latU, Aweevj*, ad ter>- 

iiiiiif'tioiics ii'/iiiin :ii/>t>iiii. ctnrif'oniiif/im; crlli'l'ii (ithuhniiH hand tlifiliiicff'r ttepfirnlix, 
Iteciffuiis, oi'ijiviis mudice elemttit, Hj/pruxitiutlia, ia sei iebu* ol/liquia, Irumcertut, piiM 
miimtvc reffularibtu tUipotUk. 

The ohaiaoterifttio dbtfaiction of this qieoies oooaista in the apertona ofthe oella 
being arranged in more or le&s roguUir tninsvet^' series, in each of wfaioh ttiejan 
more daaeljr phioed to each other, than is the distaniTft between two «"^TiiBg oella In 
a longitodinal direction. Sometimes the orifices in one of Itos cion aeries became 

almost confluent ; this is, however, only the case when their tabular tennina* 
tions have been broken off. The form of the colony is very variable, sotnelimes 
oiiiglo, or dichotomo, or several branches become more or less confluent, but 
in all the aame anaagemeat in the oells and the same siie of the orifloea it to be 
obienred. 

Jacality. — North of roodoopoiiiom, incrustiug shells of Terebrutula tub- 
depre$$a, Btol., not oommon. 

Fci'iiicHoii. — Arrialoor ^oup. 

P'Orbigny described the siKicies from the Turooicu bed of 'Fous (Charcnte- 
InfBrieove),' finm ' Angoal6me (Chareute) and fimm Baiate-Mraie (Indie et Loiie}.' 
Prof. Ileuss found it in the €hwni<4e|NMi<s ofthe Alps and. in tlw Pinner 
limestuno of Bohemia. 
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2. I'HOIIOSCI.VA ASGIISTAI A, <!' Orbi(/illl , PI. Ill, Figs. 7-8. 

iKiil. I'l-.l...,. ju,. a.t.jKtliila. li'Orl... I'.il Kr.iii,- Un. .tA.. v. ji sii. ji!. (i.j2. fij;«. 7-3. 

Pr. colonia anyiusla, rarnoia, paulo conces'uucula, ceUtUiu iubulusit, plus iuiuiuoe 
gloHffatk, plertmque ui dHofo* teHebut, fitv ngularUut e< aAbwHrfjfcw, ditpoaUkt 
lieeitjuCtK, mhiutistime pmeUnutoik f oe^Udk modiee etetatit aigue ad vtrwmgue 

Uilim ex-citrratui. 

Thf cull my is narrow and £»[>n(>mlly dichotorao, the branches being of nearly 
equal tliickucss tliroughoul, coiuiM&ed of alloruating Hcrics of tubular cclU, with the 
orifloes bent ootwaids on enclt nde. In well preaenredspecimeng^wliieli bare tiwodU 
niiarly perfect, thr orifici's nn- rather distant, and their alternatini^ position is toh'r- 
ably well nuirked, (nee lig. 8), but when the surface Ijccomes worn off, this 
n^olarify is leM coospieuoas, the oelb qipeor to be ahorter, and the oriflceB 
aif sonii'liines placed nearly side by side. The alternating regularity is mIsh les.s 
observable oa sharply buut jiortious of the oolouy, or at the terniioatiuus of single 
bmnchea. 

( )n the whole, there is, fuyweTer, no easentbl distinotUni between Bnnipean and 

Indian Bpecimeos. 

Zomlitff. — North of FoodoopoUiains found creeping on TerebtvtiUa tub- 

dfyyi-cAwf, Stol. ; rare. 

FnrDiiilioii. — Arrialoor group. 

D'Orbigny described lua speeimcu firom 'Mtius (Sartho/, I'uuud in beds 
boiieved bj bim to be Mbiable to Cenomanien, or tiie GEaij ehkiritte. 

XVI. 0«mw.--'BNTAI/)PHOBA, Lamomrotue, 1821, (.sec p. 20). 

1. Emtalofhosa uxBiLTA, Seittel, TL III, Figs. 0-10. 
iML XwMytmm Ih w to. BahMl. mtjtaaet AtOaia XiOUk, HtriaB. p. Sft ft lia-US. 

E'lt. ruloiii" roiiiitlom, raiimlh tfracUibos, siili-n/liiiifrifis, rrUiilii lubnlosia in 
qnatuor aut qitiiique teriebua aliei^aulibu* circa periplteriuin UispotUit, UeeigalU, m 
ti^afiek hiiffUiu^iuaUer tmeatii ; atifteikgliitmim$K Mutate j^ieiaitam atqae 
MemUter cturvt^ 

The bmnehcs arc in this species thin, and almost round and (;ylindrical, 1>eing 
slijihtly widened only ni-ar the orifices. The cells are mcKleiutely elongate, in four 
or live altemutiug scries, smooth, with opaque longitudinal lines. lu well pieserrcd 
speeinMitt the tnilioes are distinotly tnbnlac and beat oatwards, bnt the maigina am 
easily broken awajj and then the focm of the apertotea diaages fkom nmnd to an 
oval shape. 
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Beissel, who studied the internal struduroof tliis and other nlhVd species, 
statos tliat the longitudinal lines are produced hy fine eanak irbich surn)und each 
ci-]l, iiiul some of which aie more or lew oontinuoiis flirong^ (be entire length of a 

branch. 

ZoMlify.— Yermanocr. in yeDowieh undstoae; nre. 

Fr>niifrffon. — Arrialoor ijroiip. 

Beisaol gives it as a rare spcdeg, occurring in the Chalk nitbout flint« 
at Friedriehberg, Ftausberg, and Yaeli, all loeaUtiee in the Senonien bed* near 
Aadien. 

2. Entaixjphora PAViinsyTATA, S/oliczltt, PI. Tll, Fijt. 11. 

Ettt, ratnit crasaititculia, aiib-ci/liiidraceit, ct'lliilis in svperjicie deploiinlig, iiiitin- 
littime puttcticuUiUt, Uiieia panluUtm eletatia in uiroque latere Maryiuatm, aperiiiria 
temtimUbiis, »nb-roiiuidBti$, vis fnimuien^iAMi ant ^ania, atrf parHm m terMm 

This epecips (liffrr"; from flic majori) v of tlinsf known by tlio I' lls licinrr de- 
pressed, flat) or very little convex, and surrouodcd bjr slightlj elevated Hues, most 
coiispicuoin on ei^er aide of the odL Tlie mirfece ia yvej minutelj punctated. 
The apertures on the stem arc nomeKNls, ^ < i > ~Iii;htly or not at all jnominent, somr- 
vhat rounded, and in some {)lnce8 arranged in oblique rowa, but more generally they 
aniear to be ii-reguhu-ly disiwsed. The section of the bxsnoh ia nearly cylindrical, 
and shows an almost gradnal inoreaae in the diameter of tlie eella ftom flie centre 

tOWanl.s the j)m|iher\-. 

JLocality. — i'ermanoor, in yellowish soft sandstone; very rare. 
IbrNMifjon.— Arrialoor gnmp. 
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Genhkal reuaeks on tub Ciliopoua of xhe Souru Indian cbetaceoub 

SBMMnS. 

She OiHopodB bm roproacnted lijr & oompHiiifdf veij imall mimlMr in Am 

BouALliditB €W(a<'omis (IcpDsits, and their iUstril)ution is very \oail. Tlioiv are. 
deran gSDon of Chcilostomata, with altogether ouly scvcutecu species, and eight 
genem OydoabmiAta, -with only tea qpecka; howeree, as four offte ipeeiMdo 
not admit of mon^ tlian a generic determination, the total nun>1>cr of s:>tisrartorily 
detenoinablo species is twenty-three, which ia slightly larger thaa that of the 
BnadUoiioda, but very mudi lea thsa that of wy vi iha time ofther daases ci 
UoUniOB prariously dealt with. 

There ture only six localities which liavo yielded spccimeiu of Ciliopods at all, 
and of these merely tha>e, which furnished more than one. All the localities &I1 
nithin the gco^phical extent of the Arrialoor gioap, which corresponds to the 
Upper Chalk, |xirt of Turonicn, Senonion and T)anien, or Upper Plnaer of EuNpean 
geologuts, as will bo scon from the folluwiu<; tables : — 
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It is natural that witli such a lliuited distributiou of the species, iuid com- 
pantirely Tcry great wewmty of even the speoimens, no gedo^oal inference can 

be drawn rcirnrdiiii; the relation of tlio diffcivnt Lrnmpg cf tiie Tridiinopoly and 
South Arcot dejiutiits among thoinsolves. Of the tncnty-fhree qsecics found in the 
Anialooir group four an identical irifh tlu»e flrom Bnropean upper cnlaceoas 
deposits. This trivcs 17 per cent, for tin- Cilidjioda, the next laigest pOTOentBge of 
identical species, after the Brachiopoda and the Cephalopoda. 
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PLATE I. 



... 1. GnunoBA nmiA, Stolietia, p. 12; a small portion of • miony enlarged about 

ftctgr diimetan j JIT. ^ PooJoopMitm, Arriaicor group, 
... %. CnxETOBA FrNcncvLATA, S(<>llc:l>i, p. 12; • portion of a ooliinij tnlugtd abottt 

twenty duuneter* ; Ciohtiutdapooram, Arrialoor grvup. 

... S. Cbli^u nrairtBua, Ap&nfa, p. 18; cnlMgad poriioB of * oolongr ; Jf. ^ AmIm. 

jtoll'mm, Arriahor gr«tg>. 

4—5. CEixKroR.! HissiuB, Sioiiezlta,'p.lSi onhiged portiotu of two diir<>rent colonies: 
in fig. t, the ovicxlU an: ncurly t m t y m h m, in fig. i, Muoaly at an, devolopcd 

JIT. 0/ Pim h'ipi/futm, Arrial'ior group, 

6 — ^7. Xkbaiu. OPTADlLis, StoiifUa, p. It; li, eiilijrgcd |>ort4ua of a roundt'J Btem, 

lopwianted in natural .lize in fig. its l<<»i'rparlisi«nd,aaihoiniiBMii-tionOi, 
tta vyper is aomewlut oomproMcd ; 7. 7<i, 7i, ai« ootraipaiiding figuoi of aaotbar 
■Mm dktiactly foliaowm 00I0117 3 (Maedl, Arri*le»r gnmp. 
.„ 8. Kwwm FOEioiKA, S{olie:ia, p. 15; ^, uilai]^ poTtion of a ooboy, 8«, fha 

BaiDp of a Eoction ; Ci"iami'/iipoor:i:i, Arrhilmr group. 

... 9. KsciUHiruKA OKXiw, Slo'ic:k'i,\\. Vi ; 0, cnlargi-d jK>rfion of the hU'm reprcsECUtvd 
in fig. 0a, Mj iatiic ecctit'ii <t 11^'. 'J; yerwanoor, Arrialoor gnmp. 

... 10. EciiAunai ominai, Stttietia, p. 10; 10, eulaigeJ |iottioo of a amall stem icpn- 
amted in fig. lOi, 10> m an enbugad ■eetiim of the «ima cdony ; If. q/" AmKm* 

poUiam, Arriatoor grvup. 

... 11. CiLUFOKABiA ^ iiuUL, p. 16; side and top viowa of a atem io natural liaej 
CMtMubftmrn, Anitiloer group. 

... li. DnoDfou ranou, ShttetU, 17; oqlaiged portioii of a colony ftom Femaatir, 
drrmtoft tmip. 
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PLATE II. 



¥ig. ... 1. EaniABimu soean, SMktta, p. 18| colwved nrihce of s IbliaiMi atcm; 

Ttrmanoor, Arrialoor ffronp. 

V'lgf, t — 3. MiHBBAinrORA rsPATi, Sti>iieski, p. 17; &g.i i» an eulargvJ portioa of a culooy 
ctaepins; on a eKm?a dull, tbe Ipmr <m1W iritt tfw maU •fariagi an the 

oldpst and aome of them are ncarljr eloaed; fi^. 3 is a Epeeiaun of wiSmKf 
growth with moro eloDgatetl ocUs ; liim»fMr, Arrialour gmp. 

Vig. ^ 4. Mbmbiahipoka AommMk, BMetia, p. 18; Milargcd mu&m of s tdkiaj from 

Peodoojtollhm, Jrn'<if"c-r ^rotip. 

Tig. ... S. LvXDUTBS ASXULATA, S(otiaia, p. 22; fi and 5a are aide and top views in natural 
■iaa, M « pmtiim of » wortbeRil, Sc » daiilar one of • %nU pmnnrdl mfiwo] 

Grmarajio/fiam, Arrhloor group. 

tig. ... 0. BirurvTBA cuiOi'U.TA, Ste/ietia,f. IB; 6, an enlarged portiuu of tbe turiiioe; Qa, 
onlargad Mdkn of > part of tho oalonjr ; TtrmaMtr, Jrrititotr fimf, 

Tlgt. 7—8. Pli|IICEU.ai;IA Oc n ma. 0-',v,,,y, p. 2t; 7, 7.J, 7* Jire •■iilargr-.J vi. wif of the fmnt 
and lido vivws niid uf tbe iHxtiuo of a s|i«cimen io wliich tbe cvll« an) rather much 
won off; 8, Sa,Si ira oomipoiidiBg flgweo of a iMttar jMww d ^oeiaMii 

Yermanoor, Arrialoor ffrovp, 

Y'igt. 9—11. Salicornaua L&dta, S(oli«$ia, p. 23; 9 and 9d are enlaigcd pottiooi from the 
rcBdof ttitaonf lOaad 11 alMnirtlieattoniiatadliMB; TumaaMr, AnitUttr 
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PLATE TII. 

Vlfft. I— it. C'tuiOTOUi Dlsi'AB, Shiliczi.i, p. 20 ; 1 is a uliort culargvxl stom of la; 2 is a 
portion of a lougiT brancli ; 2u, » portion of tlip sjime enlarged ; and ii, half of 
tilt natiioa, dionng tlia gndaal increate in the nidth of ths oeUtj 8 ia t piaw 
of roek vidi a portion of a ■preftdin'; colony and fhe fawtof o— IiimA wMA 
h.id ViiNTi lirokeii otT; li.i i>< nn oll^lr<:^l^l .'^in tact' r>f tVio f >nilM> aad SJ^ W oobxigol 
ieotion of the hitter ; Poodoopotliam, Arrialoor grouf. 

Hff. ... 4k HBniiOH«4TAinni<u, jivf^tesla, p. 8B; 4h tkntnialifaaof 

4j, n { or; inn of a branch cnliiigad) 4(| liociMiiiite|« Md futiad gMtMHi} 
YematKtw, Arrialoor group. 

Fig. ... Erarovogu nctitCA, SMiesla, p. 2S ; 5 u tte item In nafairal aiie ; So, a portion of tlio 

surface cnlargT<l, tln' |>'" ji' r'.Jnn refers to tlic rlcvud'J purt uf tlio fnlnny witli 
hiiger and tnutller ocU-openiugs j >>i ia a horiiontal aection ; A'. ^ PoodoofoUum, 
JrrUtMr grtigt. 

tig, ... d. PbOBOSCINA EAniOLrrOaCM, Or^wj', p. 30; 6, the crtvinn;; [iLuiiy in natiua! size; 

6a, a few branobea enhugod, in order to show the di»thbutton of the oella j 6a, 
Imrarilgan, a imall portion of one btanoh, itiU aMnonlHtgadi V. ^ fetitt- 

po/liiim, Ary'taloor ffroup. 

Fig*. 7—8. PaoBOSCDTA akgustata, Oriiptf, p. 31 ; 7, a creeping colony is oatoral aia, Jm, 
•nlaigcd, tbonlia iiadthair apertoiea mnoh iq^iMa aiMl tti« awfiwe ia not wrfl 
preivrvcd ; 8 and 8« ate corresponding fignna nf a baUar pnamad anaO oalo^r; 
A', of Po t iHfQ Uu m, Arrialaor froup. 

Kgs. 9^10. BnatonioBA vonuaA, Btiml, pw 81 1 aide and aaetiond nam of pottiona of too 

sUm-i : }'i-rm-:i!!iT)r, ArnaloOT group. 

fig. ... 11. ExTALoruoRA rAVtiianATA, SMiczht, p. 32; side and Mvtiooal views uf a portion 
nf natem} F u m n o tr , dniuhtrfnif. 
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IMT£ODUGIION. 



Tub Actinozoa, which form a separate Bub-king<lom,- chamci^rized by baring 
their organs disposed in radii which are four, five, six, or a multiple of these numbers, 
and by possessing a special opeuing leading to a digealire eKlitj,-an (epresented 
totheBottthlMiMicwfacaoTOdBpgwtobyiwociiMM. fha BdiiiiodflnMla aadtiw 
Oordt. or Antboxoa, the {bcmer of wUeh an th« aalgeot of the present artielA. 

Few otlwr daiiea of uimala mb oampete with the Echinodermata in the 
zoological and geological interest which attaches to their study. The intimate 
relation, which exists between the soft and the solid parts of the animal, makes them 
paitiealarly fit for tcuiiig out the gndmt ohwgw wMeh lum talnn pkot bk Oie 
dsTdofiDABtof flwolMaiBrae0«dT«pflrfodfenpto<lMpN«eiitt^ OrooiiiM!,a« 
short monograph here given cannot be of anj rvry great importuioe in Tegtxijko 
this general subject, but it ha<^ its little value in making us acquainted with the 
remains of about twrnty thrce new species, in addition to a few others which had 
been already described by the late Prof. Forbes and M. U'Orbigny, and ia aid* 
mg to daflne the age of llie diAamt iq^ier ontMeow Iwdi in tiM and 
Booth Aroot Districts of Booth India. 
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MONOOSAPH 07 THE ECHINODERMATA 
or nil 

CEETACEOUS DEPOSITS IN SOUTH INDIA 



Bob-ldiigdam. AGTINOZOA. 
dan, EGOmODSRlIATA. 



As one of tlie tliree (or perhaps five) prindpal drrtaioQl of the AotmoM^ the 
BdunodannBte indnde flw Iiisrhest organisod fonns of flM Badiate group of tb« 
animal kingdom ; they are marino animals, fro© or sessile, or sometimes fixed by an 
articulated stem, mostly covered with hardened integument compoted of single 
eoriMeoaiptttid«,orflalaanowi plates. The form of the body Tarifls from dis. 
ooidal to hemispherical, or slohosp and cylindricnl, with or without appondai^es which 
indicate the general radiate structure. These armn, or other ax)pendag08, have a 
mofe or IfM developed pielMDrileinopartr; flMj on geiMMlljr ba ra^prodmed; tad 
the integument i« beddes often pieroad witti poie% ttuDngh whioh pertain pedicells 
or other kind of cOia are protmded, and seirve as oagana of locomotion. An oral 
opening, suiKmnded by a oemtcal nerre^organ, a Tiwralar ^stem, Ao, are almqn 
present; the sexes are mostly distiBct, and thv your.^' Erliinodeimiiiidagoai cer- 
tain stl^^9 of metamorphoiis, before it becomes i'lilly developed. 

Few other classes of a well deflned larger group of aaimalt show greater 
dh«rail7» both in a purely anatomiosl as well as morphological point of view, 
than do the Echinodermata. This cinmmstanoeip coupled with the oomparatively 
great facilities with which their integumenli an praervvd in • Ibarfl atatai niada 
fhe feoent aa well ai the extinct Echinodermata an ol^eot of early atody, and 
the interest attached to thour organisation has oooupied the at te ntiw i of some of 
our best anatomist* and morphologista. But it would befiurbcTond fhe scope of the 
pnaent Uenwlr to enter into a detailed aooonnt of the whole class, because only a 
comparatively very miall partUm of it fliidi wjfeeentatiYee in the South Indian 
oretaoeouB deposits. 
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Tbe whole class is somewhat difTereatly sub-divided by various authors. The 
uort nanally adoptecl olwiHtgation b thai into MMoannaonMJt BamnaRd, 

A-iTKRoiriEA, Cnixriizir.A, and S lastowea. Detailed descriptions of tbe different onlcrs 
will be found in Dujardin and Hupes' Xow. Suite & Buffon, Bronn's Klattmi 
ud Ordmmffgm dte fMerrwwIlw, and other genenl loologieal worln. Dr. Wright* 
who promises to give a roinitreLerisivo account of the class at the conclusion of his 
work* on the Biitisb cretaceous Eohinodermata, adds to the five orders, above 
referred to, the BammaomA, and separates the OmuMOimd from the AnxxoiDSA, 
■ud the Ctstoidxa from the Orisoidea, 

Tbie« orden of the Sdiinodermat» are represented in South India. The 
OumaiA by two or Unco apeoies, the JarwaorMA by a single one, and the 
Ecaisoiosji by thirty-eight. A» iha twt includes the moat hi^dy ovganised types, 
I will, according to the general arrangement adopted in these mono<;mp1)s, iH ^'in the 
description with the Ecbisoidka ; and as this ia at the same time the only order of 
whidi a considerable variety of species has to be noticed, and m mora ottaDirffe 
discovcrifs of EoLinoids in the South Indian cretaceous deposits are certninly to ho 
expected, I will preface the dctmled descriptions by a brief anatomical aocoiuitt 
giving alw an abstiaet of the geaeial olssiiflcation. 

I, Order. ECHINOIDEA. 

General Chahactu. — Echinodemu with an oval, or round, or polygonal, more 
or law tpkerokM or d«pre$»6d,fiw bodi^, tmr o u m dtd if tem^r or more ronget 

polygona! ralrarc'jvn ]^!a!cs, closrhj fttthig a(jain$t ertch other; (en of these ranget, 
called the ambulacra, are alicays provided toith oonti»uoiu or interrupted teriea tff 
poree for the pottage of retractile pedhettt, tokito Hte omttr mrfaee t(f alUe covered 
with more or lew ditlitwl granules or tubercles to tchieh calcareout apinet qf variout 
tlugpet are artieulatedi mouth inferior, central or ejrcentric, i/itermUfy tometimet 
prevUeiwithaeoiiyilieateimottieatont apparatus; anus cert/ variable i» potUion^ 
above central or excentric, or marginal, or below eaventric ; three to five gettUtl 
and five oettlar plates alwagt form the apex, the madrepor\fona plate it united uUA 
the right anterior genital; the texea are distittct. 

This general chtucacter referring to tbe test requires some explanatioD, In otder 
to show which points should particularly ho consulted in the determination of 
species and genera ; and as the internal organisation is intimately connected with 
that of the solid test, this being very variable in atmotore and tarn, it might be 
useful hero briefly to allude to the principal anatomical points; this will also indicate 
the importance which can be attached to the different parts of the test to be 
deaeribed immediately. 

As regards the form of the test, it may be remarked that in by far the major- 
ity of cases it is spherical or hemisphcroid, round, or more or less oratfl^ ia 
• AiUMM )r tb* FdMBtogiarUol SmMt af Moo. 
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circumference, or aometimes vc\\h porfomtions near, or incisions at, tlio margin. The 
test is composed of fivo pairs of ambulacral« and alternating with the former fire 
InteMonlndaenl krwb of plntos, nakiiig a total of twenty meridional aeries ; only 
in soiue of the paloiozoio forms, the so-called Tcsselati, this number of aeriee rites 
to 35, and oven to 75. The plates are joined to each other 1^ plain sutures, firmly 
oouMoted by orgaoio ■uba t Mics ', famiDg » solid test. In retj tarn oases, as, for 
iostaaoSi la Mdotdiet, is the nnmber of ambakoinl series larger than ten. 

The pediceUar pores in the ambulacra are either scattered, or generally they 
are situated near the outer basal margin of each plate, either in oom/i'hikmm or sim- 
ple series, extending from the apex to the aperture fCidaru, EchimuJ ; sometimes 
thny become sliij;Iitly less distinct with the distatu-o from the apex, but the series 
are still coutiuuous, or rery nearly so (Disaster, EchiitoimuJ ; or the aeries of 
pons an jMrMa% iiUerrmpted, the two povss in each amhulaoram being well die* 
tJngnishahle on the upper side of tho test, terminatiii!^ abruptly Ijcforo or wlicri 
they seavh the periphery, after which sometimes a few siuglo pores are traceable, 
ocatstonally re-appearing again near the peristome of the apsrtars as a soMsalled 
roHrtlf; the upper portion of tliis kind of poriferous series is called aiih-petuloid 
(many Memiatter, £up<Uagu«, etc.) Xrastly, there are instances in which the pori- 
ftarotn Mtnes bseome enUr^ witemipted, forming on the upper nde ronnd the apex 
fire elongated, ovate, almost perfectly closed regions ; this form is called petahid, 
and is best marked in CljffeatUr and its allies. As regards the pores tbemselres, 
composing the pair in each series, they are either eqnal and dose, together, or for 
apart, uni- or bi- or poly- gsninal ; the outer pores are aametiiilee larger and 
elongated, and again they are occasionally connected by a groove with each 
other, in which case they are said to be yoked. In the case of the pctaloid or 
sub-petaloid form of the poriferous soncs, these are situated in ftuTOWS or not. All 
these characters are of tho utmost importance in classification. The form of the 
porilcrous zones is mostly a family or sub-divisional character ; the form and relative 
poaltion of the pores is most useftil in distinguishing genera, while the relative 
number of pairs of porss is gsDsnlly Tciy constant in difliereat spedmens V>^^giBg 
to the same species. 

The sniftoe of the testis omameated irifb tohandes and qdaes, both of idnob 

are extremely variable. T!io tuVurcles wham oflaigB die are called primary; they 
are composed of tho mamelon, which ia the OOHTOX top part of the whole ; the boss, 
or oonieal pmminenee, with a smooth or erenolated upper edgs^ and the areota, or 
excavated space, surrounding the boss. Smaller tubercles are called secondarv, or 
minute, or when they are small, they ore designated granules, sometimes with 
similar gradations, as in the ease of the tubercles. The tuberdes are in the oentre 
of the mamelon perforated or not. To tho mamelon the spines, or radioles, arc arti- 
aalatedt which vary from an almoat globular to a cylindrioal, dub-shaped, or aoiou* 
late iSain. Both the radioles and tabesdea are>, Uke the remainder of the test, 
oovendvithaneplderjidsi their shape widnilatiTB aiiB are io^ortant in spccUle 
B ( 73 ) 
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distinctions ; while the perforation of the tubercles is regarded to have a generio 
-valiMb tlie diatributbiL sad die of the iuie, whether of equal at of diffaient 
file on the -nBom meridioiMJ lonee of the Ut/t, eto^ forms • eeetianal w fiunily 
ohazaoter. 

The apex, or apical apparatus, forma the centre, from which the porifefoOB sonee 
radiate ; it lies centrally or excentric in the upper surface, sometimes it is length- 
ened to a considerable extent, (tis in Echinocon/tJ . This apical apparatus is 
composed ot live, four, or three, perforated genital plates, which externally alternate 
with five ocular plates. The right soteanor g<enital pkte is generally grown together 
with (he madreporiform plate; it is rarely firndy attached to any of the other 
genital or ocular pktcs. Accessory plates between the genital occur very rarely, as, 
fbr inabnoe, in the SAtxsaaM. In the centre <rf the genital pbtee fOt^iOMtt, or 
only partially BunNHmded hy fhem (some ^S' l/j-vi-' f ^, lies the nnus; it is, like the 
apex, central, or entirely excentric, superiorly or inferiorly sub-terminal, or quite 
poeterior, soraethnea attoated in a rpeeial fmtaw. The oompontiott of the apical 
apparntu-i ruul position of the anus are usually roTanled as constant fiuully 
characters, and when the latter is exoentnc, its situation veiy often forma a good 
generio oharaoter. Scarcely of lem importance in point of eburiHoadon is the 
pn>iition of the aperture, or the oral opening. It is almost always on the lower, 
flatter side, central or anteriorly excentric ; in the former case with a simple or an 
incised, round or decagonal peristome ; in the latter it is also round, pentagonal, or 
aomewhat irregularly aiii;ular, or transversely orate and bilabiate. 

Both the anal and oral oponinffs, aUbnuirh nncn for brevity's snlio called anus and 
mouth, have, strictly speaking, not this sigiiilication. In the fresh animal they aro 
corered with a aoft or acalqr or leatigeroas buccal membrane, and in this lies the 
true moulh or anus. In some cases this buccal membrane is supplied with special 
Bti-oug muscles, and consists of several epithelial and pigment layers ; in many 
QtbAMiBM the arabulaoral porea extend en it. 

I havo already noticed that the entire test, inclndiri!? the spines or mdioles, is 
covered by the epidermis, and that in consequence oi' this, its structure is intinoately 
oonneoted with the inner organisation of tlie animal. The only internal organ, 
lunvovcr, which occasionally remains preserv eil in a fossil state» is the masticatory 
apparatus, although it is present only in a portion of the Echinoids. It is best 
known under the name of Aristotle's lanteme, a oimieal highly complicated appara* 
tos of solid plates and mnaoles and membranes. It is composed of fire separate 
pyramids, each consisting of two elongately triangular, internally transversely 
striated, externally at the edge flattened, calcareous lamellae, enclosing a long tooth 
between these flattened edges, at the base with a few other shorter solid pieces, 
which serve for the attachment of muscles, and ijivc, bo to say, a steadiness to the 
Operation of the whole np[>:iratus. The ends of the live teeth protrude a little from 
the mouth, which leads through an oDsophagua to a short alimentary oanal* general^ 
with a thickened portion dietingniahed aa iloiDaohi the alimentary canal has two 
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or mom twists, nnd is attacho<l to the inner walls of the test hy numerous fine 
muscles. No special secrctioaary organs are knowo, aad in many instauoe* it u 
jet very dmiMM what dumld be legaided m organa of reaplratioii. Some of tbe 
Ecliiui liili-a hove the peristome with two incisions in racli inU'r-ambulacmm, and 
througli these iaoisions certain branched organs are protruded, which are at least 
partially supplied with Toiela, and, fheiefine^ regarded ai boeoal gtUa. Otlier 
morphologists attribute to respiratory functions certain pedifells which are protrud- 
ed thiongh the ambolacral pores, and which aie jtartly peculiarly shaped. These 
pediedb win be alluded to again bomflier. Am, howvm, aU these organa baife 
only a limited extent, and are in some Echinoids entiiely absent, it is commonly 
beUeved that respiration is maintained by the entire inner side of the body, the 
morement of the water which enters through the mouth being facilitated by the 
constant notion of the dlia of the inner ephitbelium. 

In connection witli the respiration may bo mentioned the peculiar aquiferous 
system, which in, ia the ^V^teroidea, of very considerable extent It begins with 
the madreporiform plate, a finely porous cahnreons diae, situated in or near the 
apex, and often ijrown to the ri;;lit anterior genital plate. Prom the madreporiform 
plate leads a rather line and thin dermal tube to the so-called circular canal, 
internally aappUed with dlia and- aommnding flw OBeopbagM. Besidea aemal 

smnl]or c-r-llnhir cnlari^oments, five long, again suh-dividod arms branch off along tlie 
inner ambulacral walls and partially terminate in the pediceUs, protruding through the 
ambnlaoral pores. These pedioeUs are generally peenUaily ftmned, with thickened, 
soft terminations, undulating at tho margins. There are, liowever, many other 
Jdnds of pedioeUs round the mouth and on different portions of the body, some 
with globular and^i oChera bcanehed, and again otben with regular amall aocken, 
supplied witt BOmsrOBS calcareous particles. They are helicrod to perform different 
functions, some being particnlariy destined as organa of tbe touoh,othen of locomotion, 
or for temporary attachment, etc. In addition to these there aie the pedioeUarin, 
wliioh appear to Ik- spwial epidermal organs, consisting of a -short stem and three 
f^.rniinril branches, which act as nippers ; they are partially of solid structure, and 
probably intended as prehensile organs. They re-call the form of the so-called 
aTicolaria of tha OHiopoda (Biyoaoa). 

Tlie centre of the circulatory syRtem of the blood is a heart, which is an 
elongated, somewhat twisted canal, situated near the (esophagus, above the jaws. 
It aen& one anterior arfarU btanoh tomadi On mouth, near wbiA it Anna a 
ring, sending ofT branches to the muscles of the lantcme and the other parts of the 
body, and posteriorly it receives a venous arm, which, after receiving through a 
oi^aiaiy ajrstem the ehylos from the intsetinea, oonTsiya it to Hie leapbatory 

epithelium of the inner walls of the bn.ly and then to tbe heart. 

The noTous qrstem consists of a ring round the oesophagus, from which five 
principal aoidnbManl narvea brandi oO; being agala nnneronaiy anb-dltided and 
aopplying the odiar ongani. Snob of the bnoibheB tenoinate with a thicker ring, 
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Trhich, near the apex, lies in a hole of the so-called ocular plate, at the superior end 
of each ambulacrum. Although no lens was obserred in these fibrous globular 
terminatMma, Untj aie beliered to represent eyes, and hence the name- ocular plates. 
Of the other Hcnsc^, only touch is developed ia tbe Tadoiia aoft appends^ of the 
external, body particularly the pedicella. 

TbeMses appear to lie alwayadiatiiiet Botli, wtwttwr oiroto or teatea, oonaiBt, 
as far as observed, of five principal ixjrtions ; in llic liemispheroid forms their length 
Taries. They are chiefly situated along the inter-ambulacra, forming greatly sub- 
divided uid braBeUng glaada. Badi tominatM with a poie in tbe MHsalled genital 
plate, of which there are in the regular forms of Eehinoidea generally five, in the 
inegular group often four or three, while in some of the palteozoic Tossolati their 
OTwilMtr tIim to fifteen. Iliefe la no eztemal diHiamioe in the aezeB, Imt intemaUj 
the organs are of course very ditferent as regards tile cleilieBts of secretion. The 
testes are uauallf white, but tbe ovahes yellow, brown, pinJt, or of a bright red 
OQlonr. 

The derclopmeut of the young begins trith the ovum, and passes through a rather 
complicated metamorphosis. It has as yet been obserTod only in a few species of 
Schizatter, ^paioHgiUt ToxopneuHei, etc. The furcation of the yolk in tho egg 
begins a few hotin •fler fiructification has taken place. Alter (be first day the egg 
membrane breaks open, and tho globular or oval embryo moves about with tbe 
support of its cilia, and shortly after the first external traces of the calcareous 
eofwing appnr bf the formation of three to five protubenuieea roond flie month, 
iHliob becomes then distinctly traceable, wbilo tbe ojiposite end is somewbat pyra- 
BlUaL The anterior prolongations multiply somewhat diiforeutly in various genera, 
and inoieaae in lengttu Wlien aftev about a montb fhia atage had bean attained, 

both tho pyramidal posterior and the anterior prolonijations become gfadualty 
absorbed, while all the internal organs arc well indicated ; at the end of the poeterioc 
prolongation appean the mdiment of the madrepofifbrm piktie, towards wliioh tbe 

anuifoiMim system concentrates. After some time tbe lanal j)yr;unidal form with 
the calcareous cylinders gradually disappears, whcu pedicells and pediceUorise have 
beoome developed on (be anrfiMse of a small exeentrio protaberanoe which appears 
at the side of the mouth; some cylindrical sjiines also lieennn' ajiiiar' nt, tho last 
remains of the larva vanish, internaliy the calcareous plates are formed, and the 
yoiug Echinoid gradually aammea the fonn and shape of the old. 

The Echinoids effect their locomotion and attachment to foreign bodies tlu-ough 
the different kinds of pediceUs, and also tbe spines, the hitter sen-ing besides as 
organs of defence. AH are marine inhabttants, mostly in moderate depths. Some 
live on sandy or gravelly groimd, others on ooial raeft, hiding in crevices, or even 
excavating holes in solid rocks with the abrading power of their spines. Thougb 
also found in northern and temperate seas, they are of course most numerous and 
most varied in tropical climates. In former periods they also appear to luk?a been 
generally distnbated» bnt their niunber was smaller. 
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For reaMDS vhioh h&ve already often been alluded to, the liudy of lihe 

Bdiinotds is of very ^oat. importanco. In tracinu; (lie successive forms as they 
fbUowed each other in course of time, there is aa unmistakcable gradual change 
oibwrvable from the Bpheraid to the hemispheraU and biktecal ^rpee- Heny of 
tiae gf^nora and spcoiVs are most characteristic for cortain formations and cveu fur 
MDgle beds, setting aside the certainty with vhich ideatiiications of species can 
often be oanied oat. With the termination of eaeli epooh* but partloalariy 'the 
cretaceous, many vory important intermndiate links hare disappeared, and the study 
of these fionil forma is, partiouhirly in this olaa*, abaolntely indispensable for par> 
poies ai n eorreot and natural dMaifloation. Eenoe the importanoe of tlie Bdit 
noids for the geologist as well as for the zoologist. 

The knowledge of the fossil species has, especially within the Inst few yean, 
been very considerably enlarged through the labours of Dosor, Cotteau, Laube, 
and » Inr otiieis; but that of the leoent fbrma has scarcely made equal progress, 
though some important obsen-ations were made by E. v. Martens, Bars, and 
others. It is only to be regretted that our anatomical and m<»p]iologicul kuotv- 
ledge of tlie entire oeder ia aa yet very amaU. 

A short abstract of the principal sub-orders a'ul families may be found useAal» 
more details will be added further on. The two principal dirisions of -the order aiet 
aa already nolioed, 1, the palnoaoie Tondati, or Pdwhechinoiden,— ^th, 85—76 
radial zonea of plates, mostly spheroidal in shape, with the oral and anal openings 
oantral, the former on the lower, the latter on the upper aide!, — 9ui 2, the Ea-eohi^ 
tioidea with only twenty radial zones of plates. This latter wdHMdeir ia dtfirflde in 
the fblhnring manner : — 

A. Enciori/rUm, roond or angidir* ip l i et oid al ; mondi infaior, oeotnl* anas 
within the apical disc. 

(a) Apieal diao, composed of ten platea sorrounding the anal opening v1ii<^ 
ia central ; jaws present. 

1 > ClDAMlDJi, anibuliicra moetly aomewbat flexnons, narrow, with veiy imall c^ual tuben-tc*, 
«r fins!^ ffsoahtsd} inteiHmMseia with Isigs talisnilMj pwMtom* sntii^ tlimllu or psat«g«eal. 

%. JUaOMMATID.*:, iimbuliicrn sli^'htly flcxiioni; nr Btmi>1it, n-ide, pmridsd With IsXftV tabadas, 
asaie >)iO (hs iBter-amiiiiluuni ; pt-rLiilomc with iuciihoasj decaj^aul. 

S. XonsiD.e, ambuUeral •nd intcr-amlmlikcral pl»t«s with namerons small tnberdssb psti fc we s 
■0M8 with more than two povss ia a tiwBsvene serieiy tftao erowded; pcriatoma with iadtioh*. 

(A) Apical disc composed of more than ten plates ; anua central or slightly 
ezoentric. 

4. SaLSHIDM, intor-ambulacra wide, witli larp^o tutjerclcs. 

B. JSxocjfcliea, test rouud or polygonal, spheroidal or mostly hemispheroidal ; 
mouth inferior; anas always separate from the apex. 

5. £i iiiyo, II-.IO.E ; poriferoiu zuuL-tve.'mpIi^to, ifxtt'iKlin^ t^tralLrltt Troa tho noolk tad BSSetfalf 
abofs at the vcDtruJ apex in a point j i>eri«U>iiui notohed ; jaws present. 
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(i. i'ctfr.vOiVr/P.£, porifcrQua Mne« complete, meeting at tlie apex ; ]>«ristoine nmpU, anipilar; 
no juwv? (including the Caratomina as sub-iamily.) 

7. DrtAmMiDJS, pori&roM mbm conplete, ncctiiig kbove in two aepantc pointa, ( Bntenoriy 
M triviom, poateriorijr •* bivmin) ; jura slMcnt. 

8. CLYPEAHTIttl/.f , [i. rif.T. IIS /niK's jir^ta'oid, five gmitl) plud-s. jtnv< iir._-;r-:i!. 

9. CAS9IDCUD.S,i^TitexQva zoD«a sub-petaloid,alln[^lflci«l, uoibuUvnt uut dcprvcec-d, generally 
bar genital pktatj nMmfh canUal or aiiawtriB, nraitd «v pcntivoo"! > pcrirtenw oA«s with tnltaiclaa 

00, Ouridt^Mi, witli anal opi-ijiiii; Kituati'vl i>u|ipr>or1y terminal, in agrnorc; porct in all 

ziJiiM similar. 

9b. EcAiMiampimit, with tb« auat opeaiii^ iuffrivrly uukrgiuul, not in a groove ; pores in all 
nnaa auukr. 

tc, dfna'lerinit, anna inferiort anb-UHiiiul, potca in tlw Mhrior anilwhCTUM aonawliat 

different from otliers. 

10. Spatakowji, aotae of the amiidacn with tha aab-potaloid parifaHma aonea MMmltd, 
noalh tmiaibAo, traomndy oral, UlabiaL 

lOo; JbrnnttUtMi, only tbe anterior amlmlaennD generalljr depreaiad ; apieal diM elongate. 

lOi. .tf.'itaH^isrt, al! amhulai'ni lie in (If|.rr-sf(iMn< ; apii a! disc onnrentratwl. 

Out of these ten families, beveu are rcproscutcd iu the South Iiidiau cretaceous 
depodta, but mcwtty only b few speeim ooeor in ea«h. 

FoUowint: 1lio [,'ronps as aliovp arrnnircd, there is a prndunl rliange obsciTablc 
from the purely actinoid or radial to the hihttcral type, n-hich ia most developed in 
the Sfatasoidm, nod aofiordfag to the smngement preriomly adopted in tbe 
presojit series of monograplis of South Indian cretaceous Invertcbrata, I shall begin 
till' detailed account with the last-named family. The distribution of tbe species 
in the different geological groups, as presently distinguished, will be noticed subae- 
({Oently in a few general remarks on the subject. 

In conclusion, T may just allml" tn a short pnpiT on tlie classification of the 
Echinoidea by M. Fomel, published ia the Comptea Eeudtia for August p. 302. 
This paper is an abetnust fttnn tbe anthor'e itttnd«eli(n to the Tnrtbcy SohinoidM 

of Al^eiVa M. Pomel propnsfs (<> divide the order into three divisions, Spnfiformttf 
ZaK^Md{fbrme$ tOiA OMifonuea. The first are typified by the SrATAxaiD^, the 
Moood Iqr the CjatnmmM, and the third by the Cibjmibjk. Although tbe author ie 
gtien^Y of opinion that thrsc rlivisions iire cnnsidcniMi- itiiprovi'ments upnti the 
ciaesifieation now more generally in use, it appears to me that his views are based 
opon the enmination of only a limited nnnher of fonni fiNun latfaer recent deposits, 
without mueh regard to the older sqweaentanta of tbe order. 

Deeor, Synop. Echin. (os»., p. 327. 

The members of this fiunily usually hare a eordately ovate, more or lees 
elevated test, with the anterior ambulacrum differently developed from the rest, aud 
generally situated in a groove i the others are more or less distinctly petaloid; the 
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mout^h is trausvcrsely sub-ovate or kidney-sbaped, situated before the lower middle, 
wittiM8«d lips ; no jawB an pmeni; aaua sttlM pottorior, trra 

space is always marked on the lower side between the two posterior ambulncra, 
which are produced from the apex to the mouth ; apicad apparatus composed of 
tarn perfonted genital platea, the right anterior <rf wUoh ia, aa aanallf, &n auMbe- 
porifonn. 

Two sub-fomilics arc usually distinguished, the AXAScatrutM and the afATAXaurMm 
In the flnt group, which is by iobm tathom abo fleparated as a apedal fimily 

under the name EvuisowHin.t:, the ambulacA an perfectly open towards the periphery 
of the lest, with the exeeption of the impair one, tlio otiier four lie flat on the 
surface, and the apical apparatus (except in Slenonia) ia clongatc<l, tiio anterior 
genital plates being aometinies quite separate 1)y int^irvening ocular plates from the 
posterior pair, Twd u;en(>ra arc fepveaented of this sub-family iti tite South Indian 
ecetaoeous rucks — Uoiaaler with one, and Canluutler with two species. 

Tb» spjtTAMonrMiittn the petals aitiiated in monor less marked depressions ; the 
anterior one is continued to tbein iiith, the others are sub-pe(aloid, sometimes nearly 
dosed on the upper side, or the pores become, when continued further on, much less 
distinetand mneh smaller at the peripheny. Hie apieal diso fa ahoirt, the foot genital 
platee being in imtncdiato contact ; the majority of the genera have fa-'K;ioles. Of 
this aub-iamily again two genera occur in South India — £piatter with one^ and 
Smimter with eleven apedes. 

Liitken, in bis Bidraff til Xkmdik&i OH Sehinoderme in lBBi^g^vtm».di^bi^ . 
le vised classification of the SPATJUtanx, according to the presence or absence or 
form of the faadolie, but the few altemtioos proposed do not appear to me to be of 
any essential importance. 

Of the fifteen species of South Indian crctaeeous Sr 4T-<so:r,r, I have, strangely 
enough, not beeu able to ideutify a single one with a kuowu European or American 
fonn, hot tberearaafew ezhibitiag noteworthy nlatJons which will be noticed in due 
course. Representatives of tlie family are scan-ely known from older beds than 
cretaceous, and to this formation also by iar the greateiit number of species is peculiar. 
The jyAxerrrnn (about 60 apaeiea) an with very few ezoeptioDa all cnteeeoaa; 
of the v/.trj v ./v; (about 300 species) nearly more than one>thiid an cntaoeouB, 
nearly an equal number is tertiary, and the remainder recant. 

A peeoliarity of the afATAmmm oonsiata in the oeoasional praaenoe of oertain 
nanow aones on the test, on which the tubercles generally disMbuted over the 
surfiiee arc absent or merely represented by fine granules ; these zones have b<3en 
named fascioiiB, of which five kinds are distinguished : \,faae. peripetala, surrounding 
the terminations of the petals ; 2,/(mc. interna, induding the apex and the anterior 
petal* only ; 3, y^w tnnrgiiialis, surrounding the test at or near the periphery of 
the hall' height ; 4,,fiuc. lateralis, running from the former posteriorly, and 5, /aw. 
•milis, Butounding the anal openbg. Sefenl genera an diatingnidied aecoiding 
to the preaenoa or absence of Uiese fas d olea. 
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I. CfoMML—HEMIASTBB, Deter, 1817. 



The Spttaogoids, indndfld in this genus, are mostly of small size, angularly or 
roondly orate, and of modento bdgbt; the petala or aiBbalaen ate depnued. 

generally unequal, the anterior alwnys (mcoaMo, tlioii^'li not rqiially developed as the 
otlier four; t)i(<y are surrounded by a peripetal faisciolei the mouth is transversely 
Iddney'shajji a, w iih slightly tbiekoied eitt^ Upa; the anus posterior near the upper 
and, and rectioallj roundly OTaie; the genital appaiatna is wlid and eompoaed of 
four plates with oomparatively Isagp round openings ; surface more or less distinctly 
tuberculated and granular; the tubercles on the upper or intcr-ambulacral areas are 
often slightly larger, or at least more distant, than those near the pcriphe^. 

Ilmiumlrr is one of the most widely di'^trilxiffd L'fnfMn, Ix iiisj represented 
by numerous species both in cretaceous and tertiary dcposiu, tliuugh more common 
In . Hie fonner. Steven ipeeies of the gernt ooonr in the South Indian eretaeeons 
rocks; one was described by "D'Orbii?ny, and (broe as i?m»f« by Forbes. Those 
of the latter author were first referred by D'Orhigny to Hemiaiter, and then by 
Deaor to Ptria^r, but D'Orbigny'a generic determination apiieaia to be the 
eorrt'ct ntic— at least, as far at I haTB been aUe to uOiSj wajadi by the examination 
of authenticated specimons. 

1. UKUIA.STEE S1MII.ARIS, Siolicska. PI. I, Tig. 1. 

IT. tm/a dopr^HKe orafn, potfice anfftitfafim fmhtrtincafn, xiijuvi pmifn conrrxlvs- 
cula, undique moderate tubercvlala : apice ccHtrali; ambulacrU lateralibua jtro' 
fimie impreuit, mMm^oHt, irtmeaikf iMefmOiUii, mtero-hiieralibi$9 mnUo 
majorihits, (iiifico h»inisiiimn srd cateris ntinttf pr<(/itndo, grtmulote ttiberculaUt, dt» 

pregsioue prope perijilwrifim /ere olttok'ta. 

Test depressed, slightly convex above, almost regularly ovat*, with rounded 
periphery, subtruncate posteriorly, and the anal end somewhat higher tlmu the 
oral. The anterior ambulacrum is the longest of all, moderately docp^ of eqaal 
width throughout, shuUnw Inu' out almost entirely towards the maigin ; the plates 
in it are covered with small tubercles aud nimierous granules; then ate 88 pain of 
|iona In eadi row, the last moie dbtant than the othen, and the potea In each pair 

arc separated by a verj' distinct small granule; the remaining; ninhulaornl plates 
beyond the fasciole are much elongated, amd each has in the outer anterior angle a 
pair of very arnaU pores. The lateral ambulaera are yery deep, broad* truncate, 
very finely irmnul.itrd ; carl', pnsteri i-la(<.i-al is only tliree-fifths of the length of an 
autcro-lateial; the latter diverge imder an angle of UB degrees, and have in each series 
about 40 pafas of pores, while the fiwmer diverge under an angle of 62 degrees, 
and each series consists of only 25 pairs of pores. The fiM^?i1?lt la of • Mmilati ahape 
as the test, slightly contracted at the posterior aidea. 
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On the lower side the surface of the test is not preserved in the single speci- 
nwD. Tlie apcrhm liet nttur dote to the MitHior and, Qm diilaiMe of the upper 

lip from it iM'in^ two-olerenths of tho tofnl length. TheemM Is laip^ tathw Oflev 
the upper edge of the posterior flattened end. 

Xoe«Kfy«— Ootatoor, in • brown oompect lmu»fa»e; epperratly very rare. 

JbrmoMM*. — Oofcitoor group. 

The onlj known species to which the present form bean a close resembhuice is 
from the OenonwTiian beds of tbe l>epaTtoient Tonne, end ia figuied* bj Cottenn ee 
Semiatter Perroni, Etallon ; it differs from the Indian fossQ ^ a more posteiiody 
situeted epez, greetec hdght end stronger ooBTezit/ of tbe upper aadhoe. 

S. IIemiastee BXPANBCS, (Forbes). PI. I, Fig. 2. 

1816. A4«w«jyiMtw,Forbe*.TIawi.CM.8o«,Iioiid.,TU.ii.leUkiiL19;^.7. 
ISBSb JSTonMOffer Wfni 4'OrWrax, M. FiMf . ion ML, vd. TI, pi MIL 

IWW. Penattrr iJ , •jiuil Ofiinr, Synnpfs. >A'hin. fr.»n., p. MS. 

There is unfortunately no speuimen of this remarkable species in our collection, 
hot when eznmfaiJng fai 1887 Prof. Vorbee' origfauJ, I foond the spedmene to 

:ir-cnrd with the fl^iiro and description given by ForbeSyandlCMBf theiefiire^doniO 
better than transcribe his notes with slight alterations. 

Hem. teiia ambitu nAorNeutari, aupra modiee coHvextuteula, veriiee cetUrali; 
ambulacrit mpr^ua, truncalia, anlero-lateralihut hngUeimia, atUico AfVBWMV, fOrt» 
mmutia imtntcto ; Mpalio pont-oruli late oeato ; siipei^eie tmdijtM gnmu^ero, 
Jat^ola folygona, diinidio pontico muUo auguntiore. 

Zeiiftii 66 «*.«., »iM 67, grettetl kei/M 88 mm, 

"Nearly round, or very bro:i Ily n iilulc, ilcprosscd by OOnvex. Tb9 dOTSSl 
"ambulacra aio all petaloid and narrow, tbe antcro-hiterals being to the posterior 
"ones as three to two. Tbe Ibnner bare about thirty-tivo {mirs of pores, connected 
"by graOTes»in each series; the latter about twenty-three. The ambulacral im» 
"pressions are flat centrally, and the lowermost poro of each pair is advaneed a 
" little towards the centre of the plane. The junction of the ambulacral pbtcs in 
" the centre of the depression Is rather narrow and has very steep pandlel sides. 
" The anal end is very obtoss^ and the tntnoation slopes rapidly towards the under 
" surface." 

Tbe pores in the anterior ambniacmm are very small, olose together in each 

pair, anil aliout 1(5 in number in each series; this arnbiilaorum is shorter tlian 
one of the antcro-laterals. The latter diverge under an angle of 105, and the pos- 
tero«]aterals under an angle of 7B degrees. The enlire sorftoe is granular, the gnu 
noles bciiii: si>mi".vii;it sirniigrr 1k.'1o\v tlirui niwivo. " The poetmral spaoe is broadly 
oirato and rather convex, but the checks are nearly flat." 

No locality ia giveo, but the epeoimens appear to he cither from ihe calcareous 
sandstone at FondiehcRy,o> from near Oototoor, belonging to the Ootafoor gproap^ 
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8. IIejuastkii tl'bekosvs, Stoliczka. PI. T, Fii«!. 3—6. 



S. tetta ambilH undulate cordifurmi, postice anguste truucaia, mod ice alia, 
aiyrw eonvemmiemla, mUiee Amwstf deeHri, patthtfauto atHore, i^fmie fere plana, 
eot{fertim tuberetilata, tubereulia in regiime m^pera, fitsciola periptHali diatincla 
minut'mimeqM grauulata eireumdatit, muUo mt\forihlt$ atque dutantioribut quam ad 
peripherknn, ted iig in regione aittero tateraU mfira litia fere <eqiutlilm» ; rtgione poet- 
0fvN tridiiffulftri, ambulacrU minute graiiulosie marginata, titbercnli-n prope 

aperturam majoribtta, pon/icerjue miiioribuD, dcnui^ ormiltt ; InhuliH omnibna tegiec 
convexiutcttlis ; ambulacria talde iueeqiialibwi, poetero Uiteralibua dimidio antero- 
laienUiim <eqmuitibiie, euieo anterioreeeterie mbMuprfijfimdo ; fateiolanagna, mUiee 
luqueadperipAeriamejienea, dimidio peetieo rapide wmtraeta. 

This is a Tory well marktnl species, readily (list ini;nislii'(l V>y tlio nincli t^rr-atcr 
size of the tubercles on the upper surface within the pcripcttd fascicle, thaa 
at <he pcriplicry ; on the a&tarior portion of the lower inrfhee they aie largest ; on 
the triangular, somewhnt ekratvcl, post-oral space anteriorly large, posteriorly 
smaller and very closelj arranged. The test ismodenteij elerated, oordate, with a 
slightly undulating outline, all the ambulacral and inter-ambniaoral platm heing 
slightly convex ; posterior half slightly liiglier and narrowly truncate at the end. 
All the nmhulacrnl platofl are pcrfomted» the posterior ou the lower aide mneb 
elongated and only Uuely granular. 

The anterior sulcus u of almost equal width throughout, but shallower than 
the other atnhulacra, the postcro-laterals are half the length of the antero-lateral.s, 
and both arc truncate at the end ; the latter diverge under an angle of 100 degrees, 
and eaoh is oompoeed of ahoot 86 paiie of pom ; the poetero-lateials under an 

atiirle of 70 desn-es, and there are about 20 pores in each seiiet« Each pair of 
pores is separated from the next by a £lne granulated ridge, lining a dightly broader 
fturaw; the pores an mther dose together, hnt heeome more widely sspanted 
towards the ends of the petals. 

The posterior half of the iasciole is rapidly ooatractcd ; anteriorly it reaches 
TBiy near^ to llie periphery of the test 

LMttlUiet. — Kampaudy and 8outh-East of MuUoor, in ooane sandstone, very 
common ; Olapaudy, in a ferruginous oolitio iook» less canmon; a 8in|^ apeeimein 
is from a grey fine-grained sandstone, North of Alundanapooram. This last looali^ 
lies wittiin the geographical limit of the Trichinopoly group, but the piesenation 
of the specimen is exactly the same as those from the Arrialoor beds. 

I^ormation. — Arrialoor, and (?) Trichinopoly group. 
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4. Hemiaster front-acutus, SMicska. PI. I, Fi^. 7-8. 

M. teata rotundate tub-ovata, »ub-angulata, antice tulcata, pottice coHcamuacula, 
mA-inmMf«, tupra it^fraque nA-teqnatUer eomwvNMiwlB, amSjfo mtertoH pwlo 
4epremo, nb-earkuUo ; ambutaerit profuiidU, antero-loleralibuii multo loagiar&iit, 
ntb-JlexMtk, ad ierminatitmem fire elmuki tuper^fide tupra minute, ad perifhtrioM 
\t\fraque dislinctiiu, ffranutota. 

A moderately depressed, angulxirly and r&tbcr roundly sub-ovate species, with 
the lower joi&m of the uterior pef^pboty peoaSiariy angalu, or almoat sab-cui- 
nato, the difcks being flattened ; the upper side is slii^htly morn convex than 0ie 
lower, and the posterior end narrowly truncated. All the ambulacra are deqdf 
isqwoHed, the anterior a little leas than the other*, but the ftmow paMea over the 
periphery on to the lower side ; its pores are small, composed of about twelve distant 
petal from the centre to the fasciole ; the lateral ambulacra are nearly dosed, the 
•nterbr aeriea of pein of pore* bending oonspiottoosly towaida flie middle line. 

The antero laterals diverge imder an angle of Tf) dngrcos, the postero-laterala 
nnder an an^e of 62 degrees ; the former arc somewhat flexuous, eaoh aoriea oom- 
posed of about 80 pairs of pores, separated by fine granules; OMof theUterii 
barely more than half the length of the former, elongately ovate^ and then are 
about 17 pairs of pores in caeli si rii s Tli«i two anterior tjenital pores are very much 
larger than the posterior. The iaiiciule is laterally not distinctly traceable, but ap- 
peart to hare been reiy much contracted. The tubendea are ooiiBpicaoQaly larg^ 
on the lower than on the upper side. 

This description refers to the larger specimen figured; its form is slightly 
dianged by Moideiital preaauieb Mid the median hinder ereat la ii^tifed, the flniae> 
qiience being a greater Naadiwaa of tiie periphery than it anwHe to hitve aatnnlly 
poeseased. 

Another amaDer apedmen haa a eompantiTely higher and slightly more orate 

test ; the ambulacra are similarly placed, and relatively of equal proportions, but 
the porea are leas numerous ; one autero-iateral has only 20 paint, and one postcro- 
latend II or 12 pain in eaeh aeriea. Ihe gnnndatioii of the aorlkne and the sharp- 
ness of the anterior edge is in both apedmens exactly similar. 

XooaMy.— Near Ootatoor, in ayeHowiah aandjr limeatone. Only the two figured 
apeoimena were examined. 

F uw l aHm . -Oolateoir gronpu 

5. lIi;iiiASTKR vicnm, Stoliezkei. PI. IT, Fi^. 1. 

IT. te$ta otato cordata, supra modice conoexa, i^fra concesiutcula, in iota auper- 
fioie fere MptaUter atqtte erasnmpufe ivibereulaia, apUse aubeentraU, po&Hee pmdo 

elemtiore quam aiilicr, laferibus conr.-^x'itsoil'ni, in parte anteriorn rotundate suhan- 
guiatia; amimiaoria prq/'undia, auloo oHteriori laiiaaimot ad penpheriam vaide 
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angiutalo ; anlero'lateralibua potticu modice loHgioribm, porta parvit a^pptwrimaUt 
kutruMti fvyioMttM tedidaliSii* 0«ia««jii«0«ljt. 

Tert OTStefy cordifbnn, with rcranded anterior IoImr snd wawvlmt angular at 
the sides; upper surface rnuderutcly convex, sides roundly sloping, cheeks and 
post-oral region slightly oonvex, the latter ia bounded on oitlicr side by shallow 
furrowa ; entire nulkoe covered with comparaliTi-ly large tubercles. The ambu- 
lacn ue all deeply impressed, tho anterior widest, but beooming considamlilj 
oanower and shallower at the periphery and on the lower side. One of the postoro- 
htsislB has about 26 pairs of pores in a scries, and is fully two-thirds as long as 
one anteio-Iatefal, wfaioh haa about SB paba; hoih poraa ht «aeh pair are 

anall, connected by n finr :;rM(ive ; (he pairs h'e very close tO!:etlier, except the few 
last ones which become slightly more distant and approach each other towards the 
middle line ; the antero-laterab fbnn an angle of M degieei, the poateto-lateisla 

of 52 ileiji-ors. The aperture is one-fourth of f!n' If^iiLrtli of the teit distant from 
the anterior end. The perii>otal lluciole is not distiuctly traceable. 

The greater length of the poatero-lateral amholaera, and the rounded anterior 
periphery readily seiwratc the present sjKieiea from tho previous, and the great 
number of small cloaely set pores in the ambulacra difier irom those of any other 
known species of eqnal siie. 

Locality. — South of MoOT i atolW?, in brownish nodukr limestone. Besides the 
figured speeimen, tlioro is one very small (11 ra.m. Ion;;) specimen from the same 
locality ; it is considerably more depressed, but does not diifcr in other respects. 

JbfMA^KMk— Ootatoor group. 

6. Hemiaster in.i;qu.u,is (ForbcxJ. Pi. II, Tigs. 2 — 3. 

1S48. Bri—i— Sm^ualit, Varhr: TniM. Goal. Six% LowL, rii, p. 100, jL lil. tg, 8. 
1BS6. StmtMltr id., nii'^il H'Orbiituj, Pal. Fnnf. t«T.cnt.Tbp.Mr. 
18S8. Pfritultr U., apud Df Kor, Syoop. tXili. fau.. p. 3S8. 

jr. tetta deprette hemitpherica, ambUu orbieulari-cardato, ad peripherUtm mih- 
tutgttkit9, infra pUmata, lateribua fere- tmiforme oomexe deelwibua, poatice angmte 
irmo ato, »upra deim grmtulata, $apiuim« tubrkevigata, /a$eiola i$idiMie{a ut- 

ttrncta, iiifra 'liDfincliiw tiib^rciili/rra, rcffione nnle-orali taieraliter plana ant fore 
concatiutcula, poHl-orali cwcexiuticula, elongate elliptiea; verlice eubcenlrali t tm» 
btUaerit valde husqualibue, tuleo mHoo mqmw tnodioe cotuMeo, ad peripkeriampro- 

/unduaimo, aed eix latiorc, ambulacril aiid^rn-htlrralibus ;/f/*!'/'v',v uiulto loiiffiori6ii$f 
Omninia tcrmiiutlwiiilmii truncalia ; aperlurti pmpr iii<ir(j'tuciu antcrnjrein niUt. 

Test roundly cordate and almost regularly courcx, sloping towards the sides, 
poBleriorlj narrowly troneate and hehnr generally flattened; the ante-oral space 

being quite flat or almost concave, and the post-oral elongately ovate and moderately 
convex ; tlie aperture lies very doM to the anterior maigin, its distance Irom the 
( 84 ) 
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anterior ambulacral furrow being onG-serenth of the Icnr^Mi frnm the same point to 
the anal end ; the apex is central. The upper 8urfac« is rather finely granular, but 
as the granules very easily wear off, it generally appears to be almost smooth ; on 
the lower surface the gnmnlew tm, hoirerer, much more distinct. 

T1k> arnlmlacra are Tcry unequal. The antt-ritir ninhulucnil furrow is slightly 
less deep than the others, it is of almost equal breadth throughout auU dccpesl at 
the fedphexy i from the oeaiio to the fhMdole are 16 platae iiith aouU wUwr in* 
distinct pores. One of the antoro-latcral nmhulaora has about 30 pairs of pores in 
one series, and is veiy nearly or fully double the length of one of the postero-iaterala, 
eteh of whleh baa aboot 17 pone; the fanner diverge under an angle of 112 degreea, 
the lultiT under 02°. Tho pores in each pair are conTH <'t( fl by ;i .jroovr, sometimes 
divided longitudinally by a raiaed line, while the low ridges between each following 
jmJt of pone are gmnular. 

rorlx s in his origin.il de5«>ription gives the number of pores in the antero* 
and postero-latefal ambulacra as less numerous; thcgr were fcobably taken firom a 
smaller specimoo ihan the <ne fipiied by him, for la tint one tiu annber ooffeqpoada 
with thai givein ahoive; the jMopoitkiiia in the mmibflr of potea aie in both oaaea 

▼cry nearly eqiml. 

Tho sajue autlior further states that the ' frontal furrow gradually widens ;* 
this ia due to an ahnwion of the lateral edges near to the periphery ; the flixroir ie of 
almost equal width tbroit^'hout in weUpraMTved specimens, hotitalwa^ giadiial]7 
deepens towards the periphery. 

£aMij(;|f.^)otataor« in a xatber taaij, gnj Hmartooe. 

Jbrwalipii.— Oolatoqg group. 



7. IlEMiASTEtt KANA (ForbeaJ. PI, II, Figs. 4 — 6. 

18T6. Sriuut rana, Forbtn, Tmnn. Ocol. 8w., ImnA., vi!, p. 161. 

1S55. J7rwni<(rr iW . njiail ItOrliij-ny. I'll 1 : l. rr rril .n',f»lH 

1868. PnriiuUr li., •pud Deiur, SjMip. EiUir.id f>>» , ji. 

"Bern, ambUa mA-oriieulari, aub-angulalo, dorto eleeaio, vertke tub-eetttrah 
" fpo»tico*J ; ambidacria profunde impre*si», anlero-lateralibut longiorSbit ttmoeo 
"latU, pmlicia ocatU: sulco antko j^rqfimdo, lato, iateribut mib-deiMribm, k^mt 
** $patio poatorali late otato. 

"A very tumid sub-globose spodes, slightly broader than long, and nther 
" ang:ular in outline. The sides slope stiTN^ply. Tlie anal extremity is siiildenlv and 
" petpendictUarly truncate. The anterior and central furrow is rather wide, and has 
*'iidaaiAiidii¥peartoikpe^owiigf to the founding of the an Thta ikiinnr is 
"not so deep as the Isteso-dorsal ambnlsiara. The anterior pair an lanceolate, and 
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"the poitarior ovate, approximate and very deep. In the former are 28 pain of 

"poma in eac!i --('rii's, i)laced on the sloj)OS of the deprMsion ; in the latter 19. 
"Beuisatli, tlxu HuriUcu is oonvez posteriorly iu ooiuet^uunuu of tlie rurm of tliu 

Sudi is Forbes' description of this spoeics. When examining Forhcs' type in 
1867> in Uio cullcctiou of the Geological Society of Loudou, 1 ob8or>'cd, that it it 
dowl;^ tSiBaA to B. AMBfimlit, being Mmiewliat more oonTex, paitionlaiiy at the 
(idei tomdB the ]H'ri[)lii-rv, and also hii^hor in pi'o|X)rtion to the h'ti^th. I do not 
remeiBher the exact form of the petaU, but Uio description docs not tally with the 
^nxa. Porbes oaUs the aotenvlateBab <*Ianoeolate" and the poatecion "onto;', 
the figure ahews them both truncate, quite as much so as in the next Ki>eciei. 

Vepeeeeas in our collection only a fragment (see tig. 1, pi. ii) which was many jeait 
agOfKeeantedby Mr. Cunliife, and which appears to be referable to the present 
•peoiea. The ajKx is somewhat depressed, with the genital plates well preserved ; the 
madreporiform plate is m large as to eiitirt'ly separate the jRvsterior right plate from 
its corresponding left one. The upper surface of the test is fixu;Iy granular, the 
lower more eoaceely, while at the sidee iiie gnuraleB are nearly ofaaoleie. The 
anterior pair of ambulacra divers^c under an aii^jle of nearly 130 degrws, the 
posterior imdcr an angle of about 60° ; one scries of tlio former has 25 pairs of 
pores, one of the latter about 90 ; in each ease the smaHeet pon» near the apex are 

inoIiKlcd. The pairs ai-e nitluT distant, and the pores in eaeli eoniii-eted by a groove; 
ton'ards the end they slightly approach catch othor« and hence probably JE'orbei^ 
terma <ilt 'lanoeolat^ and Vivate.' 

The postero-latcral ambulacra are onc-thirtl shorter but somewhat deepw flian 
the an tero- Literals. The form of the fasciole is as figured by Forbes, its poeteiior 
half becoming vcrj- abruptly contracted immediately after jiossing round the aatero« 
lateml ambulacra. 

L<iri'li!;i (iikI Juiriii/ifioii. — The above-not iecil fragment is from the soft whitish 
sandstone near Poudieiicrry, belonging to the Arrialoor gixiup, and it is most prubablo 
Uiat the apeoiaien dewirrhed bjr Forbea la firom the same locality. 

8. HniiAnEB ixdicts, SMiozlta. Fi II, Figs. 6—7, ft PI. Ill, Fig. 1. 

S. letta ocato cordnln, ajiicc mitceiitrali, vel potlico, lateHbus COHtexit pottioe 
pernio altiore quam auiice, utcdio rotundute crislata, ad terminaiionem vertiealiter 
trunefitd, infra eewail)faMa?u ; «NMftfN« granulato-tubercuHfero, liiU'rctilU jMra 
fateiohtm peripelnlem dislini/if/iifi, mJ prripfierittm approj-ii/i'ifiM, iifni pfulo »i»Jf>ri. 
but. AmbulacrU excaDoiia : nUcu anteriori lata, Utleribtui tubnltiudutUi, ad periplw- 
rtam mibaiitgmtaia, apiee m{(w mi fiitiMtam m una terit poru 82 iaafew^ 
pruttia approxkiMHttimnkvaMediamlSbM; omMaerk talenUihu ti$b«qHallbiu, 
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truncatia, anticia lonffioribtu atque mlde divtffeiliiimf foUiok bmionbmt tigpfTOStU 
matu, aiubobut ad lermiuatiottea tmncatia. 

Tliis i8 n spceips evidently closoly alliwl to H. raiici, but ilitTcrinr^ from if hy the 
much larger uud more regularly ovate shape of the fasciole, well develoijed tubercles, 
bendM the gnnules <hi fhe snifiuse, and bj s gKatai lengfli of the lateral ambo> 
lacia, providwl witli more niitneroiis pores. One antcrD-liiti'ral is only about onc- 
sixUi longer than a postero- lateral, the former haviug about 3o aud the latter about 
80 Mcies of pores in one eeriea. The pom are cxmneoted by diBtinot grooves, and 
each pair is separated from the next by a fliic s^ranular riilu'i^; the V.i^t ])iiirs in each 
series are somewhat more distant than the preceding. The autero-luterals diverge 
VBder an an^ itf about IIS* to U V Hie portwo*latarala at tlie l»ae nndflir an an|^ 
of alMut 6S*, but at tliey piooeed badcwaids the angle doareaica to aafy about 
40 de^grees. 

OiB tttbeides iritbxn flie ftacAole U6 about equal in sise to, bat diitinotfy mom 
dillant from each other, than those near tbe peripliorj', while tliose at the lower side 
are conspicuously larger. The cheeks are rounded ; the aperture about onc-fifth of 
the length of the tost distant from the anterior end ; the lower lip is very prominent 
and granular; the jK)st-oral space much contracted near the aperture, coarsely 
tuljercvdar. Tlio position of (lie apex sliu'litly wirics; it is i,'eni'n>ny sulH cnf ml, 
MometimcB slightly posterior. Tltc auai uud is broadly truncate, aud the auui> is 
▼eiy near the vppm end, as in II. rana. 

Localitiet. — South-West of Miilloor, South-East of Arrialoor, and East <tf 
Serdamungalum, in reddish ferruginous or whitish boudstoue. 

/VwtMoMoa.— Anialoor gnnqp. 

0. Hbhzambe OBnuna, StsUe^ n. Plga. S— 6. 

B, tetta ambUu anguMe cordalo, poatice aliquanto etmffata, medio acute 

emgulata sew crislala aique paulodeclki, ml tcrmiiialkmem frre l erticaliter »ed ant/ittte 
tnuteaf0i infrd regione post-oruli dcplanata, aiite-oraii ialeraliier convex imciila ; 
t^ftrivra temiUmari, immersa; tuperjieie dkliiwle grimulala et tubercuU/era, 
MemM$ in latere mtferiore »ktrtm«*, itUra faaeiolam mtnortftiM et HataiUittrfflim g 
apirc anteru-ceiitrnli, ambiilacria profiindissh/iis, fascioUi n»ih'it}i tentdt iimilari 
circuniiiatui ; mlco anteriore luliuiuto, rajtide decUci ; ambulacria antero'lateralibm 
poMek tengieiritM, eitermkuiUeHeth^Hieeiie ; prkiikmt^^ 

afqw ill mm arrii' 3R— iO pm-in j)on,ritn, i:rh:hei^ikll»t oUerit tmgulo okw W 
Jumtts atque 28 — SO j>oroa in una scrie (jcrentibm. 

▲ q^es^TOiy closely allied to the last, but tbe apex ia more anterior, 
the ambulacra ■ mooh deeper, the posterior inte^ambulaoial space oarhtated, 
the Ibaoiolo ia diatiiiio t l y anuJler, the poateiior termination ia lower, more uanuwly 
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Loealily. — ^Tlie sijocies wus obtained at Poudichcrry, in beds which acc-ording to 
are ehwsed with the Senonim or the white ohalk. Judging from the 
sinularity of tho spocit-s to tlic three preceding OOM, I hsve Uttk doubt that thm' 
beds Im'Io!)^' to the Arriaioor groop, and, therefbireb B'Orhigny'a detenuioation of 
the group i.-> perfectly correct. 

II. Omim.— EPIA8TEB. D'OrB., 1803. 
F>L Fliaii;. ttrr. mL, iem. VI, p. 180. 
Thia genM inaliidM » number of apedee ti the unud apatangold ooidate ahape, 

■Bith the ambulnera sHjEfhtly itnprcsscfl, tho anterior sulcus being shallow, the porrs 
in the zones equal; the suriocc granulated, with intermixed aub-equal suiail 
tuberoles; fiRurgenital platea in coDtaet; fiwriole abeent. The laat negadva dumo- 

ter is the only one which sopamtcs tho gonus from MieraattTt possessing AndMliel 
Cudole. Cottcau (Syuops, Echinid. fuss., p. 3(i0) conaiden thia difltaenoe aa not 
snffloioit to oonatitnte adiatinct genus, and nnitea, tberefoie, bofh under Wartuler. 
IIow over, 80 long as the clmracter of the presence of a fasciole is constant, it ahould, 
I think, deserve value similar to that which iti attributed to tho presence of a per^iotal 
iasciolo in Hemiatter, and its Tciy close allv, Periaaier, which latter has in addition 
tiao a bteral fhadide. The distinction of all these geoen is entinir baaed vcpon 

tho presence or a1>scnce of a certain kind of Itu-ciole. 

The sjieoics of Jijtifuter, as likewise tho&c of Micriuter, are cretaceous, with 
the eioeptidn of LanWa Jfieraato* ir«vts<«^ terthay beds at the 

Murray Cliffs in South Australia ; as no mention is made of the presence of a suli- 
anal fiuHsiole, tho species is probably rcfemble to Hpuuter (compare Sitsb. Akad. 
TTien, Ifath. Nat EUmm;^ 1860, ▼ol. 99, pt. I, p. 192. iig. 7). 

1. EnABXEB voBi£x% StoKeOa. PL 11^ Figs. 7— B. 

Spkui, Inte depret$e conluUt, ad peripherutm aub^tmdala, ambilu paulo umhi* 
lata, potHee angutte tnmeato ; amhulacri* paulo impremt, tub-Jlexttom, »ub-eeqt$o- 
lAmt, tmterfhtateralibus mlde-, pottkit modice- dicergentibut, apice mb-centrali 
fantieoj ; porta genilaUbua magnit ; auperfide Ittpera m bu i lMme grtmmklUt, atque 
Wtktule Inbercnhito, litfcnt (tibfrmlifera, ref;ione po«l-or<iU propc labium pfrnugmtn, 
dtflanatu, pottice paullulum elecata; aperlura rodundate ocala ; ano aub-rotundato, 
ad margmem miper i or ein regkmit interamiulacralit eoHoesituoula tUo. 

This is one of flie most beautiM and most perfect species of Spatangoids found 
in the South Indian cretaceous (lopoait«. It haa a depressly cordate shape vith the 
anterior sulcus vei^- slightly marked ; the margin is rounded and the entire periphery 
slightly undulating; the apex is somewhat anterior to the centre, the po6i«pical 
region very little elevated, and gradually curved to the anal end, which ii nCbor low, 
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nammly truncate, and sloping inwardly below the rounded anus. The cheeks are 
oonTn: the ftportore is raondtyofal; the port-oral Bpaee wib-triaiigiihr, flat ante- 

rioi-lT and vory nnrrow at the lip, sliglitly r-li'vatod towards tlip anal end. The upper 
surface is covered with very minut« granules and Hue tubercles, and the lower is 
eoanety toberenlar between the gnaoks, eaoept towaiib tiie hindar end ot the 
postroral area. 

The ambulacra are slightly imprc^isc-d and somewhat flexuous ; the antero-latenJi 
diverge under an angle of 122 degrees, the postero-latends under an angle of ahont 
88 degrees, but at the base they actually diverge under a much larger angle ; the 
lorintT have 30 pairs of [umv^ in each scries, (he latter about 30 iu the anterior and 
2(j ill the posterior zone ; the paii-s arc se^jarated by granules ; in all cases the pores 
continue to remain traoeable on the ambnlaera. although fbither on thtij become 
less distinct and more distant. The genital plates have very larcfn opriiinf^s, the 
anterior left is the smallest, the madrcporiform one the largest, the two lower ones 
are irider ajart and oanowlj in oontaot. 

Localities. — South-West of ^lullimr in a frrrug^inons sandstone, East of 01a- 
paudy in a sandy oolitic lock; veiy oommon at both localities; rarer iu the ncigb- 
IxniAood of Earapaudy and Baat of SeBdamungaluB. 

Fonwttkm. — Arrialoor i^roup; appaieiifly a TBiy ohaitwteristio fiMol of ibis 
divisiflo, of the czetaoeous beds. 



m. OtfiiM.— CAiiDUST£]l, IMtett I860. 

Test eordifomi, modomtely convex ; amhulaora unequal ; anterior ?ulcu-s diOa 
tinoti margined by more or less strongly angulated edges ; lateral ambulacra open, 
the pent oompodng the posterior poiia bi eaeh seriea oAenlazger than tiM aatarior; 
apkal apparatus ovate, elongate, composed of four genital and five ocular plates, 
the two anterior genital plates in advance of the jimction of the antero-lateral 
ambulacra; suilhoe mora finelj tuberculated and granular above than below, but 
generally with Mnne enlarged tobercles along the edges of the anterior suleas and 
about the apex; aperture transversely kidney-shaped ; anxiR posterior, rertically 
oivate ; a lateral fasciolc |>aiMiing all round near the lower periphery is said to be cha> 
iBoteriaiie, Imt it is not alwaya distinot^ niarfced. 

This genus was proposed hy Prof. E. Forhes for thf^ woll-known C. ananrhytijt, 
(Leske), («■ C. graitulotut, Goldf.), and is easily distinguished by the above-notioed 
duraoteiB from both Sbiaater and Memipneutiet; the latter shows a rimilar inequal- 
ity iu the size of the ambulaeral pores, but it liaa the granulation of the smfiMie 
equal, and does not poasess a lateral lasdole. 

All the ipeolea of CfanHatter as yet known are from oretaoeous beds; two occur 
in the wppaxoott beds ci South Indian oretaoeona dcfxwit*, and both are new to 
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OSETACEOUS ECHTNODERMATA 



1. IIOLASTtR INDICLS, Forln'B. PI. IV, Tig. 5. 

' n. cordatutt it^flalut, pottice alitor^ exlremitate anali ofdu$e rotlrata, i^fra 

* tpatio pottoraU om w wwh wifiearMNrfa. 

' Length 1^ inch. Breadth 1| inch. Gnatert height 1 inch. 

•Very regtUarljr Iteaii-ahaped, neaify as hroad as long. Bade moct 

' posteriorij in tlic spaec botweun the two postvnvlalcral nmliulacni. 13rliin(l, the 
' highest part of the body coutracts a little as if pinched in, and is narrowly trun- 
'eated at Hbe anal ostnniity. The anterior ezbemlty b deeply cordate. The oeriea 

'<rf poiW fonnicg the ambiilncra ;_'. i;tly ilivi i uT', anil nlmr.st all nrarly crinally, Tti 
*eaeh aeiiea of the four dureal ambulacra there are about twenty-l'uur pairs of open 
'pom, the last Ave being placed diatant flrom each other. The pairs of the aereral 
' series arc not connected by graoyea. The anal area is vertically oblong. On the 
' under surCaoe the most prominait part ia the post-oial tjemx, vbioh is obknig, very 
' conTez, and has a tendency to carinadon. The antero-htteral portioaa ((dieelEi) 
'are rather tumid. 

'The nearest allies of this species are the IloUister sxdjorbicuktrU from the 
' upper chalk of Maastricht and equivalent formations. That species, however, baa 

* the apex of the back in the region of the ooeUL Tlie Indian species has a nar- 

* rower anterior groove. It is also allied to the Holaster PBardft of the Ifeocbatel 
'gieensand, but differs in the disposition of the ambulacFB.' 

Ftm/ayt—CASSTDVLn)^. 

Sm Detor, Syti«ii«. Eckinid. foss., p. 243. 

The CAmvvusMt as arranged by Desor, include Eohinoida of moderate or 
rather large size, variable in shape, found or polygonal, oofBTex abore, Hat ot 
flfgliily concave below, covered with small, mostly imperforated, tuberdeai 
surrounded with rather deep areolte, small above and usually larger below ; the 
opcx and mouth are very variable in position, very often sub-central or exocntric, 
the former oompoBed of four genital and five ocular plates, the latter angular or 
pentagonal, surrounded with lobes or not ; atnbulacra petaloid or sub-pclaloid, 
sometimes nearly continuous, but not situated in depressions, the petala being open, 
though ahmya somewhat eontraoted towards thair ends, ttej are all of equal or 
verv similar shape ; the poriferous zones* often re-appear better marked near the 
peristome of the mouths ; no jaws are present; the position of the anus varies be- 
twtm wirint-—f*g'"*'j r''«'»"'^^r tmninJ, ttt iniiMjnM|piMl y fbe afiiM Me auwtily 

tMn Mid '""Jl, lffllgt^"^<"«^^y i*****"*- 

(lie onl lotM*. . 
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OF SOUTH E UN INDIA. 



De8orjpzopo6ed to separate the Suniij into tlureo aob-diviaioiu, which appe» 
to nqulie wmie alterations. The ojuuTomnn ihonld, I tUnl^ 1w ttilirafy wroluded 
•odftm a R]M'<'ial srction of Ei in.sosKiDM, ot tk wfiBte toofy. Tha lemaining 
gnera might be classed in three sub-families. 

1. cissivrusx, with the anal opening situated in an upper or terminal, 
more or less distinotlj pronoanood dcprcssioo, gfltmUjr of a aomewhot huiger ate 
thin the anus iUelt Xhe ohuafiteriatio genAm we OatMi»k»t JSMtooArtoMi^ 

2. wtmnmAMemM, with the anna dtoated Inftiiiafy, mm or Iw dose to the 

posterior end. and witlt ibc mai^fnt simple, wiiwtiiiMW slightly slopisgj Imt without 
any ^dal depression. iSpillMliimiNW, OMMoi|||MM. 

wltli the apex of flw test somewliat dented* fbe patoB ia the 

anterior im I air ambulacrum somewhat difTorent from those of the fOStt gmentDy 
smaller, and with the anus situated iuferiorly sub-morgiual. 

The fintaaid8eoaind>nb«ihiiu]ieienooiiiideredby Dr. Wright to finmd^^ 
families, under the names Echjsokrissidjb and Eriii.\<)LA.)ipn)js, but judging from 
the variable position of the anal opening in other lamiliea, as, £»r instanoe* in 
the EcatxocoxioM and JScamurMiBJi, I soarody fldnk tbat flie duoioter duHdd 
reodvc primary ImportaBoe in point of classification. 

The C.isMrrtrmi.K are known from the Jurassic period up to the present time, but 
the number of recent species is not very great ; the maximum of deTolopment Cedls 
in the cretaceous period. 

In the South Indian deposits the first sub-lamily, or the r tssm'-rn-.i:, is the only 
one r^reaented, namely, by fire dilTcrcut genera : Calopygim, Jiutrivpygut, Stigmato- 
ffgnt, Nuettottlett eedi with qob, and CattkMm with five species. 

V. OfMK*.— CATOPYGUS, Agamiz, 1834 

Test of medium size, geaeially sub-eylindrioally ovate, moderatdy devatedi pos- 
teriorly nearly vertically tmncoted* often irifh % slight projection abora the anus, 
which is situated at the upper end of the tmnoation ; bdow fiatteoed, surfkce ver^ 
finely tubcrculated ; mouth and apex generally exoentric, the former pentagonal, or 
nearly so, surrounded by five lobes, the latter composed of four perforated genital 
and five very small ocular plates ; ambul.icra. sub-petaloid, poies dlstinotly joked. 

T!if jHvuluir more or li ss cylindrical bIuiik; of the test easily soparatos this genus 
from all other CAsnua un^, except Ook^ygus, which merdy differs by liaving the 
pores of the mlnilanm not yoked. 

Until very recently all the Cnfopt/gi known were from cretacoous deposits, of 
which formation the genus was considered to be particularly cbaiaoteRBtic. The 
ensepUoD vefcn to • epeeiei, O. ^egoMt deseillMd hf Laube fbom tartiaqr deposits 
of the Murray CliiTs in Austndii, (oomp. SUlb. .Afad. WisD, IfaCb. Nat OflMai 
ToL lix, pt i, 1869, p. 190). 
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CRET ACEOU S EC III NO D£ IIM ATA 



Caxdptoub 8DLCATKLHJS, Stoliczka. PI. IV, Pigs. G — 7. 



C. tetta tubejftindrica, modiee eletata, supra contexiuscula, parte po»Uriore 
pouto latiort atque altiore, ad Urmittatimtem truncata, aupra anum paululum pro- 
duct a, infra eoncavimcttle planala ; awperfioie vndique dense crammqtte gramil\ferui 
apice valde eecentrieo, autico ; ambulacris inaqualibits, latiusciilis ad tcrminatUmefi 
externas modice cotUractit, antico paulo longiore quam duolnu atUero-lateralUiut, 
Awta* gottida longimmit, attguh 4ff dket^tiimi Mwit perifgrit ^iKquamte ctff- 
prtt tlt f ted mnhul'icro nnllo atJ marrjinem peripherue extrnao ; facie inferiore planata, 
oAVM igierturam paululum concaciuscula ; apertura sub-centrati, lute pentagottOy 

ThiiiBoneof tlie aualleit qieotoi <tf CatopfgtulEMmni ft^fflnftamanoflMn 

liy theTcry eccentric i>osi(ion of the apex, the marked dqpmriauof the poriferous 
waam of the ambuiacra, and the comparatively strouip giwuilatiim of the wafjusa. 
Tlw I<mw aide b fl*tteined« tlopinif tomida the periphery, sad nmnd Uie vpen^xan 
it is slightly drproiisprl. The aperture is slicfhtly less (■(•(■ciitrif tlian the apex, sur- 
xounded by five smaU tuberculi-fonn lobes, and although its exact shape is not veiy well 
tiMMliU dttier of the two specimeiu ezumned, it appeen n 
than in length, the latter case Ixnug the usuiU one in other spedM of OtiopjfftU, 

LoeaU^. — ^Yermanoor, in whitish soft ssndatone; apperentl^ tare. 

lbfmaM0M>— Arrialoor group. 



The species of this genus are distinguished from allied CMaisrusjs by a usually 
moderately depressed ovate form, l>cing rather narrow in firont and gradually broader 
towards the posterior, generally roundeid, end; the apex is eccentric, anterior, the two 
postj;riar aiiihiilaem often somewhat longer than the anterior, and all extend 
nearly to the pcripherical edge of the test ; the pores iu each pair arc uuctjual and 
jroked ; the airaa Ilea at the poaterior end« and is vertically orate ; nuHith eooentric^ 
pontn^onnl, Bumnmded hgr man or lew distinct lobea* altamating with, the dongate 
oral ambulacra. 



With one or two exoc^tioni, all the specim as yet known an tarn oetaoeoo* 
depnitiu 



I mention xinder tins name a rery imperfectly pneerrod specimen of a Cnnsidit- 
Ud which appears to belong to the present genus. The test is ovate, broader 
poatninrfy f^an a&iadorfy, moderately depressed, with a raonded periphery; the apex 
is anterioriy eooentric, and somewhat raised above the other parte of the test, as in 
fl<»ne species of Faigaria or Jrekiaeia ; the two posterior ambulacra are very much 
Itmger than the three anteiiori which appear to be sub^vial ; the pores are yoked. 



VI. B0TEI0PYGU8, irOrhigny, 1865. 



Bontiomira 9. ini^. "PL IT, Pig. 6. 
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bnt Appear to be nrarlr equal ; the anus is rcrt icvally olongated, omte; itliea at the 
posterior end, on about the level of the middle height of the test. 

Hw i w rtuf e k my mndh antaiiar Jkun tbe osntK; it wippmn to be taregokrij 

pentnL:(in;il, slightly broader than long ; but, as the superficial part of the shell is 
entirely removed, it is not seen whether iuiy lobes were present or not. On the upper 
ride the entire snrfboe of tlw teet is also very mnoh worn oB, and bene* the (BflbmUj 
in characterising the species, but its form Ls so well mnrkcd that it will be oampUl^ 
lively easy to recognize it, should any better specimen be found in futuieu 

Xtwo/i/y.— la a wUliih oalettaow ndrtnine netr ATriekw. 

JbrmeHeii^Ameloo gfBupu 

VIL a0Mit.-8nOlfA1O7TGU8,.9^(M^,1666. 
M. ¥naf, tacr. sect, voL vi, SSl.—Dssor* fltgraopk Behtaii tmh, p. S8I. 
Test of modMaiiB else, ovate in oiroamfereiMMk hemkqplMdiMdt lower rifle Ibl^ 

mouth nearly central, irregularly five-sided, aurrouncledliyflTa elongated, buocal, 
tubercles, alternating with smaller ones, which ate npeneded by very distinct 
pbyllodia; apes lalibentnl; nuubreporifeau ]ilat» kggs, porae^ bat Botprorided 

with a large pore like the other three genital pblM} amhulrifra petaloid, of 
moderate length, the outer row of pores in eaob miB elongate!, groove-like; 
aaoe vertieally elongatoly ofvate, ritnatedattbe upper end of a long bottlMihaped 
deptMsion; upper Burfacc finely, equally c^mnuLnr, lower with coarse maminillated 
tobendes, ezoept along the entire median length, this being only finely granular. 

Af nnuHrkad bj D'Orbigny, fhb genus iaolaady allied to (httklutiu, alflraa^ 
the above notad bhttaoteristic somewhat differs from that recorded by the celebeiied 
French author. Tlie poaitioii of the anus is in both genera very modi the same^ 
at the upper end of a longitBdiiial depresrion in the teat» wbile flie prineipal differ, 
ence lies in the fbm «C tbe apical di»c and the oomporition of the petala. In 
this diameter the geaot agree* irith jEffiMan^AM, diffipiriiig £tom i^ however, hy the 
position of the anus. 

D'Orbigny, when framing his characteristic of the genus, efldaii^y ngaided 
the Indian fossil as the tj-po of it, hut he also referred to the same a European 
spedes under the name of St. galeatut. Desor (Synop., p. 288) places the species 
ia MfiMiligvfWi, bn^ atriotly tpeaking, it does not agree miioh better with titat 
genna tbaa with the present one. It would bo useless to speculate on the generic 
deteminatloa of St, galeatut, imtil we know whether the size and form of the 
anna Is strictly coireot,aDdnot miaiepfesented, a» it oertaiDly had been in thftTadian 
species , hesidi o this it ia neo c a ii y to know tin oltanBlcr of the gnmnlar rimstme 
of the lower surface. 

Hie ooly other flpedeawUebDeeor (t eit., p. 297) adnite In S N gwu ttq aff m it 
Nuclevlitei cinalis, Soripn., which spcrifir- name, although coupled wifll a diftWDt 
generic one, is quite unnecessarily changed by Desor into BenUttL 

E ( »7 ) 



98 



CBEIACEOUS EOHINODERMATA 



1, Bnauaarrgm XLtaua, (IMetJ. IL T, Figi. 1—8. 



latS. B Ug m al t f fftit §Utiu, D'Otk. M. Tnof. txr. eoL, li |k pi W>. 

186S. . „ „ Dttor, 8;ii. Ecbinid. foM., p. 927. 



5'/. (imhUn rariabili, elongate »eu laic orata, alqiie phis mintiavp data, 
apice aperturaque tubcentraMut, oppotUia, ano elongate, patvo, ad termiiialioHem 
mff nat«ta m tt ipenm depreaaiomt pgr ^ ar mw uie, margiMut iateraUhit A jM ig w to i i fa 

analia tran«rrrse irrrnulnriler tulcatU ; iuperjtcte xtipern ntqur rr<jiinic Jonfjititdinali 
mediana in/era minute granul^era, parte reliqua faciei iii/erioris craaae tuLercultfera, 
Mereulit anola dbUiieta eHmmdaUti aperitKn imgtUariter peni0§cno, MtfrwKt 

quinque maJorHmt, atque aUeri» paulo minnrifji'n inlerpoitilii<, nmbobiis rtouyutin, 
eircumdata ; ambulacrit petal{formibit«, autico lonffuieimo, duobua potticit ifreoimmie. 

Long, tpwiniaia muimi 78 mia^ Utitwio 60 mm, ■Mtnite M 

Tfan ipeoiM & tmj Tariable in ahfipe and nbo in brigbt, tiie ftmner changing 
from eloDgately to rather broadly orate, while the sides are in younger speoimnu gm* 
dually, in older, or perfectly adult ones, rather abruptly, sloping ; the lower surface 
is flat, slightly depressed round the 8i>orluro, which is central, subpentagonal, 
surrounded by five hxrgc, subpiramidal, and fire intermediate, smaller, ehni* 
gately diamond-shaped tuborcles, or rather flattened ridges. The onil .'imliulacra aro 
well developed, each composed of three or four irregularly plucod small jiores, one 
aeries extending along fhe enter marglnt of the smaller tuberolM^ wldoh tiw 
anbulacra surmount ; (ho two branches are conneotedhy a few larc^er scattered pores. 

The whole upper and the longitudinal median region of the lower side are 
finely grannlar, the real of the lower surbce coarsely tubemdar, the large mam- 
wiillatoil tiili'Tclfs more nr ]l>5s rx(<*nding on the oral pnmiini'iici'-:, ^vliilo tommle 
the margins they gradually decrease in size and paas at the edges into granules. 

Ilie i^MK ia oentml or very neaity ao» oompoaed of fear gmital phtea, of wbioh 
the two posterior and the left ;iiitrrinr luf !nr_-i'!y perforated, while the n'tfht 
anterior or the madreporiform u largebt, porosc, occupying the whole centre of the 
apeac, but it baa not a larger opening. The petala are very unequal, none of fbem 
extending even witliin close jiroxitnit v of the periphery. Tlie anterior ambulacrum 
is the longest, the antero-laterals are slightly shorter, and one of the poateiD-latexala 
acsroely ezoeeda three-flffha of the length of theanteelor impair one; the antero- 
laterals diverp^ under an angle of about 115*, and the posteriors only under an 
angle of 45°. All the petala are Teiy much narrowed towards tlioir ends, and 
tiw Mnbolacral apaoe between fhe poriftroos aoneo is generally slightly higher 
flUB flie adjoining iuterambulacral. The anus is situated at the upper, veiy ntnoh 
narrowed, bottle-shaped depression, shallowing below as its breadth inerea.ses; the 
lateral edges are marked with transverse irregular grooves ; the margin of the 
periphery below the anal slit is somewhat linguifomily ptodttocdt The tpinM an 
mostly of small aiae^ and cloaelf longitudinAUy auloated. 
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On the inner mibm of the teat the mterambalaerftl plates are very muoih 
swollen, tiiiok, somewbat iiregularly sliaped, separated by deep gioares; the 
ambulacral areas are de|»gaMeil. Kg. M on plate V ibowi the great nnmber of 

amall jilnt* s wliich surround the mouth. 

LocalUmt. — I^ear Ycrmanoor, in a soft yellowish white sandstone with variuus 
Cniopoda; at OonBan^olliem end south-east of Eaudoor, in a gccTieh aaniiitaaie; 
very coimnon at 111!' two Tirst named, len eo at the ]aet» pleoe. 

FonualUtn. — Arrialoor group. 

TSSL Om m . OABaiDTJLUS, lamardt, 1801. 

This genua inelndee a greet number of species, mostly of moderate or email 

size, ovate or soinrwliat aiiijvilarly ovate, ni(i<lcnit4'ly convex al>i)\ r, Hat Im'Iow, with 
the oral region usually slightly depressed ; apox and mouth somewhat eccentric, the 
tbmier b o m poi c d of t&at genital ud ftre, often indiatiiiot» ocuhr plates; the latter 
is pentagonal, surrounded by five strongly market! lobes, between which tho phyl- 
lodia are well marked, oomyosed of only two series of pares; onus at the top of a 
mom or lam oUiqne terminal rertioal depression ; ambulaora small, subpetaloid, not 
CKtendlBg to the pcriphety^ of the test; pores simple, not yoked or conuci' i ly 
groores in each series ; upper surface finely granular, lower with larger tubercles 
and a flattened, finely granular longitudinal band through the centre. 

The CattiduU occur in cretaceous and tertiary deposits. They are represented 
in South India by four species, two of which had been described as Xucleolitet 
by Forbes, who considered Pygorhynchu* as a subgenus of it. D'Or bigny, follow, 
iof Agassii^ ledeBeribed theee two speoiee under Pggvrl^fmiaim, and Desor, in hb 
Synopsis (p. 299), quotes them under the same f»enu«, although at p. 297 he dis- 
tinctly maiutaiiut that the species of that genus only occur in tertiary deposits. 
Thera sowoely appeaia to be any diAareBoe between J^yorJiyiMiliie and OtmUhOat, 
except that the former has the petals extending to near the periphery and 
the pores in each series connected by grooves, or yoked, while the petals in 
Caitiduku are shorter, aanetimes almost laweeoiUte, and the poree are not oou 
lut ted by groofea. The lower andhoe it alighil|y d e pceiied nmnd the Bumth in 
both genera. 

- Having regard to these dlstlngiiiBliiiig oharacteae, tte Indian species appear to 
meto be referable to Cauidulut and not to Fi/'jorhynchiu, to which they were referred 
bj previoaa anthors. As a peculiarity of sereial of the South Indian CattiduUt I 
hare to notioe that the left anterior genital plate is eometimei Tery email or almost 

obsolete, without a special pore, or with only a slight indication of it* but I do not 
think that the character is sufficiently important to neoessitate a generic separa- 
tion of these species from Camdutut. Agassis described in 1869 a new genus 
under the name of Neolampat with only three genital plates, but the thin struc- 
ture of the teat and position of the anus, Ao., oans|^ouoasly diifer from other 
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CRETACEOTJS EOHINODEBMATA 



CASSmn-TN.^. LiUkon, in his Mfmoir on the Echinoidea in 18fi4, states that 
CaaaidtUug and JLhy>ich<j>^^gu« should probably be united, as Com. ettribbaarum 
oomUBM dmaoton of boOi, l«t Agauis gM b wyan tt y wpanted that ipeoiet aa 
• distinct geaos iinder the name Shgnekolmapat. 

1. CAssiurLTTs Oluuakiakus, Stoliczka. PI. V, Pigs. 10 — 11. 

Co»». testa late ovala, aatice reffulariter rotimdata, jpotlice rotundate subaa' 
gmbUa atque paulo latiore, mmBm tffetfflla^ tofart hw aa w « e« ii a i o ii W> , a<f jMHpAarfaM 
•Htoi/wM, plamtot drea aperkmm pamtuti i m dqfnuiit miprm tgqiuliter gra^ 

umlaig Merculato, infra ertute ftibercuiffera refiome mediana IcnffUiuknafi grO' 
Mif{/^ excepta; apice aperturaqite paulo antiee eeeentricis, primo tabulit gem' 
talibu.8 quatuor perforatia et qttinque ocularibiu viulto minoribut comptmto, altettt 
labia qnhiq'ie hrerifntt eratsis circumdata, ex(M phyllodiit late ornds altertiemtibiu ; 
petalis mbmquaiidua, aniico longiaaimo, duobut pottieit breviaaimu, quoque 24 — 27 
porot kt mita Miie wH iwi fa / regkne owaB pr^im t b htepie depremit awe rvtmidate 

ovato, (fpnchsr,, infra nwrffhievi mperiorem tUOf m famAMfjOM pO&HMfin ttrtitm 

partem totiiis luiii/iiinlihis testtv dUtante. 

ln-tn;:. utif^riiuliua ULillmi 32, lulit. 27, iltit. 15 UIOL. 

A veiy characteristic species, notably diatiiiet from all otbor CatHduU b]r a blge 
anal dapreaakn, wbOe fb» anna itodf is ritnatod naar the upper vutawet end of 

the vortical portion of the groove, and is of s laigely ovate shnpe. The test is 
moderately and almost imifoimly oonvez aboTO^ flnety tuberculated, below flat and 
eoaiaely tabevetilaitod, exeept ahm^ tbe middle, wliich is alightlj dsvaled aod giami- 
lar, somcwliat depressed round tlif mouth, this last hoins^ surrouiulf'd by five BhoftllQt 
veiy prominent lobes, alternating with the broadly ovate pbyllodia. The petala am 
«0Diid«iaU.7 nanowwr toimvda fheb ends, subequal ; the anterior impair one is the 
longest, and the two yterior are slightly the shortest ; each has 24 to 27 pores in a 
series, and the outer pores in each are slightly more transreraely elongate than the 
inner ; the antero-Iaterals diverge under an angle of 140*, and the poatero-Iaterals 
only under an angle of 45°, but as soon aa they have passed the anus, the vofj^ of 
divergence rapidly dinnt^cs to 5o°, the |K>storior part of tho tfst being some- 
what broader than the anterior, which at the &ont is regularly rounded. The 
gonital and oento platoa an ngnlaily phoed, hut latlier diflUniUfy diaoandhle, 

except their pores. 

JjOcaUly. — Isorth of Poodoopolliam, in a somevhat ferruginous earthy lime* 
atone} ndooomnu 

HmumMomw— Anialoor gwi^. 
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2. f Ojmmohvn tmnmo, ftbrtetj. PL Y, Fig. 9. 



IfM. yufltvlittt (Py^Hynfiat) latvdo. Forbpt. Tram. Grol. Sor., Land.., iS, HI, |L six, ^ |^ 

ItU7. f'ytjorAynrkui Ustudty AgAtif>ir i./^i". d'OTlrtirny. De^nor,, t-t aijt-toniim. 

Mo specimen of this interesting species unfortunately exists in our coUectioDi 
Imt I compered Forbe** original io 1867 And fonad it to agne witli fait desoritt- 

tion and figuro. 1 t;ivo, then^forc, a rojiy of hutli. 

"H. oT&tus, gibbosuB, vertice supra-anali, omrginibus decUvibus, snloo aoali 
"laoeeolato.deoliTi." 

"Lrngth 1 t inch. Breadth 1*1 inch. IToiglit 07 inch. 

" Oral, gibbosc in the centre, with ver^- abrupt sloping sides. 

"The hif^hest part ia in the posterior (inter-) ambulacral space. The posterior 
"extremity .■^lopet I^Ridlj to tho margin, and incliules the long anal groove. The 
" florsnl nmbulacra are very rpgnlarly lanceolate nnil striate. The pairs of pores 
" are connected by grooves, which arc not easily seen, either owing to the imperfec- 
" tion of the apediiMns, or iVom tlieir haviBg been originally obulete. undcv 
surface is very concave. Tlie mouth i'' rather eccentric, and is surrounded hy five 
" strong tubercles^ between whicli radiate in star-like fashion five ovate ambulacra. 
"Hi* qtidgcfOM tuboeles of the wider aorihoe are vny atnogly nariced." 

It will beaeen fnmi the al)<)ve that I'orlies alludes to the presence of grooves 
between the porea of each pair in the poriferous zones, but I could not observe them 
in the type, and, in apite of the rather atmng oooeaTity of the under amfiMse, flie 
preaent species is, I hdievei referable to CSmmIhIw; it haa not the long amlwilama 
of tk Fpgwi^wAma. 



8. OaMiisnLin "Bxiu, IHoUedca. FL V, Fig. IS. 
C. tetlnelUptiem^ mmUee comwao, reghne poBt'OpicaU aUiore, latertbua mndtqve 

gradaCnn rt con<'rxiii>fi)Jr tlrrViTihux. nd frrijJieriam guhoiiffulofn, infra ih'pfniwta ; 
auperjicie mpera ininule, itjera era»»c iul/ercul{fera, regioite mcdiana ii\J'era scrol/icu- 
Me grmmtatat eeeentrieo, oHtieo: pttoH* mibteqmiiibiif, duobti* entero- 

talcralibtm cwtcrix /■ini!o hn'riorifiux, jirhiiix eirca 2 1, (titrrix rlrca 28 ad ^ parin poro- 
mm ia una terit coHliHeatibua i aulco anali lougo, oblique deecendenlt, prqfundo, ano 
ad terminaUtmem anpertm rito; t^perhtra, mtero-eenifttttt patUo immena, margiiie 
tenui aliqvanto elevnto aique U^t quittgiie ci-aaain, <iuorum ditobut antici« ceteris 
mtgorSmtt eireumdaia; ambuhuna oraiUnu dittmctit, ^ri» t» gxagutf aerie dia- 
UnttHm, aed inter ae approxbiMtia. 

This is closely allied to the previous species, differing from it by having the 
ftidea of the teat very gradually sloping towards the angulated periphery, 

the apex more antn inr, tlie anterior petalum sub-cq>i;il to llie ]ios1ei-o-laterals, the 
anal furrow longer and more sloping, and tho lower suriocc less excavated ; the 
I ( 101 ) 
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Jbrm of flie test aim sppem to bs aoDieirbat non dongBted, but thn n not Teiy 

distinctly seen in tlie imiquo, slightly injured specimen. 

The apex Las a very large madrcforiform plate, which is, like tbetwopwtetior 
genital plates, largely perforated, wbile the perfontioD in tbe left BnAerior 
genital is very much smaller. All tbe petala ate conspieaoud; oootimeted towaids 
their ends* and the outer pores in eacli scries area trifle more tiansversely dongated 
than tbe inner one^ but there is no distinct groove traceahle between the two pores 
of each pair. 

Morton's C. (rquoreug (npud D'Orbii^ny ) is another very closely allied 
species, but it diil'ers irom the Indiau fussil by having the a|>cjL and the aperture 
more oentral. 

Zocaliti/. — Near Odinin, in a l^rownUk eaitby limmtftiifti 
Formation. — Ootatoor group. 

4. CAniiNn.iw auMm, iSfaltefo. PL Y, Figs. 18— U. 

O. tetla eraata, ovcfo, mtOee mik-rot md ala, potfice rapide comiru^ mi- 
gtute iub-truncata, modice alia, supra fere uniforme conrexiuacnla, minute ted dem» 
menmt tubenidtfera, regUme pott-apicdi pauMum altiore, terminalionem posticatn 
vanm dedMf umiUu tub-nhaidalo ; facie infer iore planata, circa aperturam paulo 
dguVHM^ regiMt Wriio^Mt tuirugota, ffraiiiilfera, laterali craasim iubereulata; 
apice aperluraqne ecceniricit, paulum anliff k(7/* .- primu lahulls geuitalibut trihun 
aperte perf oralis aique quart a sinistra anlica mini me perforata compost to, tubulis 
oeuiaribua vut tUatittfuendk ; pgUUk «d termim<iUotu$ vkf Mtttrmfitf smUeo hitfk- 
tkno, circa 34 poros in una serie gereitfe, ceteris circiler tertiam partem lonriilitd'tniH 
«Md. antici breeioribus, inter se fere aqualibut, qaoque circiter 2ti poros iu una serie 
gtttnle, porit exttruSa im qmtqtu ^vUntfpmih feH^wnte* qtmrn imUmh, ted nonjttffattt ; 
ano ad gtimmiim mdci annlis. f 'rc verticalia, dimiditim nllihidinis ti^n/tc rix stiperanlit, 
silo, mediocri, verticaliter ocato ; ap€rturapeHtagona,lobis quiiique tuhercul\formib«s 
tffwsfto di nni wi frtg, jtiyjfMftjs Me onUit, porit m^nm ptutewriivs quatn exIenUt. 

Tbe test is remurlcably strong and thick, as oooiparad wttb tbe sise of tbis 

^ecies, which is readily distinguitihcd from other speeiee by its peculiarly ovate 
abape» with an obtusely rounded periphery, being rather rapidly contracted posteriori v 
and namnrly nibtruncate at the end ; the upper convexity is almost uniform, tbe 
greatest height being a little behind the apex, but from there tbe aurfiwe dopes 
gradually towards tlio anal slit, which is slightly inclinf<l or nearly vortical. The 
anterior left genital plate is very small and scarcely perforated, while the three 
•then poascas bugs openings. Ha anterior ambnlaenun is neariy one^liiid bnger 
than any of the others, which are very nenrly equal among tbeowdTei^ and none 
of th^ is contracted in any marked oiauuer towardii its end. 
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Hie antenvlateiBl tmlndscni diverge, vnuiOj, under a very large angle 

(nbnut 140'*), wliile flic postcro-latemls form an anijlc of only about '10°, which 
angle increases at the periphery to about 40'. The lobes round the pentagonal aper- 
tnte are elm mmaalOj ebfoag. Hie phynodia ovate^ baving two dl^tfy larger 

pores at their haso, hctwccn t'acli <wo lobes; all fhn lohos are ronnectod hy a raised 
margin of the aperture. Two conspicuous swellings extend from the two anterior 
orel lobei forward, dimppearing towards the margiD. The lower medbn giamilar 
portion of the test is also somewbat uneven, and the end ii inadnli efeenneaa 
couiderabljr bent downwards. 

Loc^iHea. — ^North of Poodoopolliam, in a ydlowidi aaodj Umeetone; Anridoor 
and near Andoor, in n coarse sandstone ; near Vailoor» in a wbttiiih marl; tolenldy 
eonuDDn at the first, rare at the three other localitiei. 

AfHMiioM.— Axilalooir group. 



6. Ca88IDCI.t;s plasatus, (Forhe»). PL YI, Fig. 1. 

IMfl. IfmeMila rPyyorkyin-iiu) planaltu. For1>p«, Tnin«. Owl. Sm.. Loud., tB, p. Ufc |L lib 4|. >> 
1847- Pyyjrljr»o*it* irfrnf, A(f ; •>/»«■, d'Orhigny, D*»or, (t kuctornm. 

C. tenia ocala, pottice paulum coniracla, depreue conveia, post apieem altissima, 
undique eonvexe decliti^ regione anali ntblrtmcata, peripheria rotundale oblnsa, 
It^irm nifUmUt nuHt JMMjln depreata, laienUUer cratte tubenmlaia, medio «tfM 
tmftrficie i>'<vrrri ih'nur rrrtttiiilrifim (nhflrcnlifi'm ; (ijticc subri'/ifrali, pnulum anHoo ; 
partt genituiibut qituiuor minute perjoratit ; petalia ad tenninalionea tix contraeiui, 
mmiit» eaterk Mtrtt $ubaqtuUibu» ptmlmm bmgiore, in una terie po nn m oireUer 
32 p'lriit p'irtirmn /yri'ii/r, terig fetalorum Idoi idlum por'u circUer 27 composila, 
petalit aulero-luieraiilttu angttlo jmtero-lateralilitt$ ungvlo dicergentibiu ; 
tmleo imaH/ere tertieali, mato, Sreei, hand mqite ad margbiem peripkerim ««<Ml«^ 
dimidium allitiidiiiin ti-da' pfnilum tuperaiile, aiio latiiisculo, ociilalo; tipettlim 
peHk^otta, labia crauia c 'uxumdalai ambulacria oratibua elongate owli*. 

Tliis ■p e cic a is intermediate between C. cmi/» and crami», differing from the 
former by a more rounded peripheiy, subocutral apex, by an ovate and almost vcrtloal 
anal slit ; from the latter, in addition to the last charaotn, by a more broadly ovate 
and more depressed shape. The lower side is not strongly but moderately concave, 
especially round the aperture, which is surrounded by very strong lolx^s, while the 
oral ambulacra are elongately ovate, terminating with two larger pores between 
eaoh tM lobta near ^ edge of ihe montb. 

Z'liyiUfif. — irnmviatoor, in a daxkewihy limeatone. 
FurmalioH, — Oolatoor group. 
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CBETAOEOVS E0HINODE111IA.TA 



IZ. G>mM.— NUCLE0LITB8, XoMrvfe^ 1801. 

Ilie ipeoiea of thiB genus ne moaOy <tf Twy amall «if8, of • loai^ 

ish shnpe, moderately elevated and convex above ; posteriorly siibtnincafe, Wlow 
flattened and oaaewn, with an eccentric Apex and lanceolate, Btiaight unequal 
petak extending to near the margin ; pores not yoked or eonneoted by grooves ; anus 
in a superior furrow, more or less nearer tlic apex than the posterior end ; genital 
porea four, ocular five ; mouth eccentric, somewhat irregularly rounded or penta» 
gonal, with the lobee either quite rudimentary or mostly entirely absent ; the oral 
ambulacra] porea are also generally TOry imperfectly dercloped. 

The typical HiicleolUcK have the mouth regularly penUigonal, while thbse, called 
HvnuUop^fftu by d'Orbign v, have it somewhat irregularly angular and oblique, but 
as no othsr dllRneuce exists in the tests, Desor snggest^d to unite both under fbe 
fomier name. JSJcAjMoAriwrn* has also a pcrfe<'tl_v similar test, but the pf>res in the 
petals are yoked, liepresentatives of the genus are mostly found in cretaceous 
and tertiaiy deposits, only two or three species weknoim reoeat In the South 
Indian atetaaaoiu iepotata a solitaiy species oocnrs. 



Nnououns toUiAtdi, AMiedbr. FL VI, Tig. S. 

iHW. Iss/a Me el deprette omln, jtmlice truncala, gvprafere unifonne convexiut- 
«n/« ; apiee tamtriee tuUieo; mpeifieie erosskw hiitrmlatapeMU kmeeetatb, duaim 
jioslicit cteterM p<i>i!i> lotini'irihu.i, nut/ufo 45' dirergenlihu*, qtioquc circa rltiodrriyn 
porta pororum exhibenie, pari* minimu, approximatit ; ano in mlco longo pro- 
fmdoque tUo, etrra tertiam partem Mku bmffiMMt tetta a mmrgbte pottieo dtt- 
(ante; apertura eccetilricn, prittaf/oiia, immrrsa, rcyionc cirnimor/tli itpnttf, rersiie 
tuarginem apertura declivi; peialit oraiibtu indittinclUi tuperfioie iiffierm poBl-orali 
Imea irregulari, paulo tflimifo atqiu nUiuite gnmmlaia dhiaa. 

ilfpeeimmit nu^ork bmg, 16, ht. 11-6, otttliNjo 6-6 mm. 

The peculiar broadly ovate and posteriorly truncate shape in connection with 
the depiessed fonn, and the comparatively very long anal sulcus, separates the p(o» 
sent lit tle <ipe<!ies from all known Kucleolifcg which I have had opportunity to compare. 
The tubercles are rather large as compared with the size of the test, and there is a 
elevated, eomeirbat iixegolar and finety granular line separatiag the lower 
].o<'t(M inr half of the surftoe and oonneotiog the edgeof the aperture with the hinder 
margin of the test. 

ZoeaUif. — 8oatb>west of Mnlloor, in a gr^sh sandstone ; only two apeoimene 

vtfte found, the <^inani r of which, being the more perfeoi one, is figured. 
JgbrmalUm. — Arrialuor group. 
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Family,— EC 11 IXO CON ID. T.. 
D'Orbignj, Pal. Fnuiy. tvrr. crat., vi, p. 469, aud Cottcau, ibUkm, tome vii, p. lU. 

Tliis family, as defined by Wright, Cottcan, and more recent auihon, adopting 
in part d'Orbigny's views on the subject, includes Echinoids of moderately larg<e 
gite, oiionlar or pcntas^nal, henusphorical or conoid in shape, the lower lurfoco being 
flattened or concave, and the upper more or less elevated ; the entire surface is covered 
with raflicr small, i>orforatcil, crcnulatcil or smooth tubercles, ami intormediate very 
iinc granules ; the apex and mouth arc central, or nearly so : the former composed of 
fire genital and flve ooolar platee, the genital plates being either all perforated or the 

jwstorior iini)!iir ono is smallest, im]M'rfrinite, rarely obsolete; <he mouth is on the 
lower side, round, or decagonal, with slight inciBions and internally provided witli 
jswa; amlialaiefa oontinuooB ttcm the apex to the month, oomposed of very 

small, vi\\vA\ pon-s ; intoraml)ulacra broad. The position of the anus is very variable, 
always cccfutric, cither ou the upper or on the lower aide, or sub-maiginal. The 
spines arc generally small BBd thiu, lungitudiuuUy sulcated. 

C i1 1 eau (/. «A) restricts the family to six cfenera, Echinoconiu, Ducmdea, 
Uolectyjuts, Auorthopyyu*, PUetu, and Pygasler, all of which arc extinct, occurring 
in Jurassic and cretaceous depotuts. Of these only EchitiocoHUt with two and MoleO' 
ttfpua with one species flad roproeontatiTes in the South Indian cratnoeoiM deponti. 

The closely allied Ecii!s<iSEni.E, of which the typical j^nera Echinotieua and 
Fyriua were by d'Orbigny also referred to the present family, and of which some 
Itanni are atttl Ibimd living, diflSer their mostlj annevlisli ekmgate or oyate thape ; 
the apical disc is composed of only four iri-nital plates, the peristome is mostly irre- 
gularly pentagonal without incisions, and Utere are no jaws present. The only other 
allied tascS^j are the CoLirMirmm m Jtnjarama, the members of vbiab hare an 
ekngate afieal disc, the ambiilacmmeeilingat two poinii s tlMyako baveno jawi» and 
tiie montli is eocentzic. 

Some of the Echuiocokidj show in external shape a very marked resemblance 
to flie Eemnrnji, both in form and ornamentation of die teat, and in the oantral poiip 
tion of Um mouth with ita iwaaioM in the peristome. 

X GMW^BGHINOCOHITSk Bngw t M, 1782. 

D'Orbigny, PaL Fran;, tair. Mat., vl, p. 486. 

Oii/fri/ei, Luniurek ft uaetunim. 

Test of moderate size, hemispherical or conoid, covered with small, submammiU 
hted, etennlated and perfbnited taberdeo^ mtermfldiate apace flndy grannlar: s{mk 
subccntral, coinpostnl of foiu- jK'rforated and one (the posterior) si:i;iller and imper- 
forated genital, and five ocular plates ; ambulacra radiating from the apex, continuous, 
the pons in «MiipafeTvy«ian to Mdi other; apertun eentiml or rvf nearly so, 
deoageoal; anua naiiginal or inlbriiodly aidHaMginBL 
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CRETACEOUS DCaiNODEEHATA 



All the Sipecies as yet kncnvn are from oretMMOUS defoeit^ p>rtioalsilj the 
middle and upper series of that furmation. 

D'Orbi^y's Nmomtmioe agidBft introdaeiDg LamArok*a name ChiteHtea 

for ^cA)nocoM!/*of Breynius lias now, I bplievo, been almosst fjenpnilly nolcnow l( i!i_n il 
as just, and the latter name adopted. Desor in liis Synopsis attempted to i-ctoiu 
Itiikt but ibe diTtakn it, I think* not admiMiWfl. 

Two ipeoiaa of tlie gsnuB ooour in tli« Soatii AuUmi onfauMoiu depoiita. 

1. ScamraooRVS coi^. oomovfl, Jlnynte. II. YI, Fig. 3. 

ride d'Orbigny, Pal. Frau;. u-rr. ent., a, pw 518, pi. 996 lad 997, 6ga. 1— T, 

Gatrrtten ulii'iahinii, auctonim. 

The accompauyia<; illustrutiou will indicate better than a lengthened description 
the piotalnUiijr wi<]i whioh tiw aiagle Indian axample can be vefened to the well 

known European spooips. This, althouj»h closely allied to several other upper cre- 
taceous forms, is distinguished from most of them hj its very markedly elevated shape 
andthebioad, flattened imder-ioiftee with anther narrowly rwuided peri Jxl 
the Indian uxanipk flie>r characters are folembly well inarkeil. The broadly conoid 
form with a somewhat rapidly attenuated apex is quite identical with the variety, fint 
distingaished by dee ICoulins and Besoras OalerHea pyramidalU, and deaeribed 
by d'Orbigny as Echinoconm aubpyramidal'u, (conipure d'Orblgny, L oik, p. 680, 
note by Cotteau). This form is, however, acknowledged to represent a mere variety 
of Jr. coniciu, to which aUo, I should say, £. «u6contctM, d'Orb., is undoubtedly 
r e i e rab le. 

The clivorc^onoe and breadth of the ambulacra, the size and submnrginal position 
of the anal opening of the Indian apeoimen, exactly agree with tlie same characters 
fat the European fbim ; the iaberelea are alighfly laiger below tban above^ but the 
lower side, osp<'pinny round the oral openinu:, is jtartially broken, or pressed in. In the 
Indian example, so that the exact shape of the mouth cannot be traced. 

This eiroomatance makes the ideotifioetion aomewhat vneeitain, though a 
nme glance at the figures will show that it is highly probable. 

Localitt/.—lsfjsx ComarapoUiam, in a whitish, oooglomecatie aandatone. 

PormalioH. — Arrialoor group. 

2. ECHINOCONUS PIACEMTDLA, Stoliczka. PI. \l. Pig. 4. 

E. tetta tMbdiaooiiea, nbrottmdata, supra eotnaeiuteiita, rtgvme post-apieaH 
fuulrnhm fitibimta, il^irm plana, aliquanio crauim lubcrculiffra quam in tupeifide 

mqwra ; <tpir<-' aperttiraqiip centi'alibus, prima paultilum deplunato, tiltcra decagona, 
modice Bpacwm i zmi« porijh^ia angwitiiutimiv, pvris minuluiisimig, ad peripheriam vix 

amlraeUt «tqu» proiuetm f mo nwrgimlh ovato, obliqtio, aliquanio deacendente. 

This is one of the most depressed species of Uchinoeomu laiowixi the test is 
slightly gibbose behind the apex, curving mora strongly towards the posterior, and 
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Bligfatly produced, than towards the anterior end. The lower side is flnt, witli floe 
groovea indicating the poriferous zones, the pores in them being so small aa to be 
haidlf distingaiBbaUe. The numth la leUiev larger tsoA tbe amn more nMiginal, 

and inorr distinctly indicated in an upper view than in any other species known. 

Locality. — Kanpaudj, In a whitiih coarse sandstone; ouljr the figured spe^* 
men hat been examined. ^ 

Formatiim. — ^Artialoor group. 

XI. G«Mt<— HaLBCTTFUS* LMOt, 1842. 

DesoT, Synop*. Echia. ftss., 1S58, p. 168. 
Cottean, Pal. Franf. terr. cret., vol. vii, p. -SA. 

Test of small or moderate sue, diiooid or roundly pentagonal, nppw side 
conTBx, highest at the apex, whioh it central, lower convexly flattened, ooneaTO 
towaida theeentie^ in which the moutli ia .situated ; the latter is decagonal, with two 
incisions in the margin of each iutf mDibuliicrum and with jaws internally ; 
tubercles of the surface small, pvri'urulcd, crenulated, with intermediate granules ; 
apex oMipoaed of five ooidar and Ato genital platea»' the anterior right aa 

uanally, larfrest and madreporiform, the posterior plate is sometimes imperforated 
and amaller than thereat; ambulacra continuous, composed of very small closely 
aet porei in oblique paira; anal opening ovate or pyriform, infbriorly marginal, 
Tcry larf^o, with a simple margin ; spinea small, marked with longitudinal stria;. 

Ilolectypm is an entirely extinct genus, occurring in jurassic and iu cretaceous 
rocks, the species being more nmnerons in the former than in the latter. It ia rery 
oloa^^ allied to 2>Mco{W'. ', ^lliI' ring from it by the absence of any inttu-ual ridges 
at the periphery, and by having the anal opening mostly of a large size. All the 
cretaceous species have the apical disc composed of five perforated genital plates, 
wbUe in the joiaario apeoiea only four are perforated, and the binder impair one 
small and imperforated, or sometimes aluiost obsolete. 

There are ten apeoka tA Moleotyput kuowu from cretaceous deposits. 

1. ilouJCTvrus »i>. tntkl. PI. VI, rig. 6. 

The single sjHTitiK'n dd' s nnl rulinit of a good characteristic being given, b\it 
it seems to belong to an undesuriUed species. The test lias greatly suii'cred from 
hktenl preaanre, but the general form Tciy doady approaehea to that of 
n. craanus and scriiilis, (compare Cotteau, 1. cit., pp. 55 and 59, ])1. 1017). The 
Indian fossil seems to bo slightly less elevated than theformer, but slightly more than 
the latter, the granulationa of tfw aaEfSMeand ^ vidtit of the ambulaora agree better 
with terMkt the mouth appeom to be, however, wider than in either of the two. 
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CRETACEOUS ECIIINOBERMATA 



The apex is entirely broken away, and ol' the original margin of the anal opeoing 
onlj one ode u pronorroA. It would be my interesting to obtain better preNTved 
fpccimnit of HhSk spBoies, in order tliat a proper comparison with the Eun^ftnneiid 
African upper cretaceous ]I, terialit, Dcsh., might ho instituted. 

Looality, — South-west of Mulloor, in a coarse slightly fenuginous sandstone- 

Jlvmi|j«i^ikRjaloor gnmik 

Famibj.SA LEMD^. 

Comp. Cottesu, Pal. FraD;. torr. c-ret., vii, p. hi, aod Wright, Brit. Crct. Echinod., |>. 144, 
io yg]. zziT of Fidwnit Boo. 

This family includes a mwlcrately large numlicr (if mostly small sized spwics 
with the apical disc very largely developed, consisting of five smaller ocular, fivo « 
larger genital plates, and in the centre of the latter is a special sur-anal plate^ either 
sbgle or divided into aeveral pieces. This great dcvrlopment of the apieal diae 
disting^uishea the Salesidm frum tin' Ci/'.<i:ni^ and allied families. 

The teat i> generally moderately convex, with the iX)riferou8 zones nanxnr, 
atraigbt, or aligbtly nndnkting, the porea bebg distidbated in aingle pun. The 
amhulacral arras arr much narrower than the inter-ambulacral ; each plate of the 
former has a granular tubercle, and besides that sometimes a few very fine granules ; 
on theambolaoralplateathetaberdesare mooh larger, and the grannlea are generally 
of two sizes, the larger round the areolte, the miliary ones along the inner sutures. 
The upper edges of the tubercular bosses are crenulatod, and the knobs perforated 
or imp^orated. The mouth ia roundly hexagonal, more « less deeply notched ; 
the anal opening ia eceoitric. 

The spines arc very Tniiously shaped in the dilFerent genen, and amootb, or 
more or less granular. 

The SjoJunaM are moatty ohamoleriatie of the aeooodny depoait^, oecuning 
from the middle jurasaic to the nppenuNt otelafleoiia atiata; a tern are eocene, and 
one or two species recent. 

Six gutm an omlly dMagiridMd— 

A, Ambttlftcra lat^i-. stmitjlit ; mnitm! plate compound. 

1. Acretai(nf<, with the tuberdcB perforslsd. 
A Amtiukcra narrow ; surunul plate li^glsj Sims tZiCTBal sad paittrior. 
«. With the tubenka psrfinated. 

t. ^MMiMalHrisi aaasaxisL 
3. Stkmaltmmj aa—silri iiisl. 
i. With tbe tabwwkt imperfcnlad. 

4i. GMtHjfNbnw; Biias axial, and amliulacm with poriferoas impteiMODa. 
B. Pelkutu i aana aiial, withoot ponferons imptwiioiis is the sailMilana. 
6. Ai/tsMj sstra-axial. 
Of tbeae genera onl|y one ia vepreaented in tbe South Indian ontaflaons depoaita 
with a single speciea. 
( 108 ) 
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Xn. 6Kmii»._8ALBNIA, Gray, 1636. 

The Saleuia are mostly cretaceoaa, occurring from the lowest to the higltest 
•bmta; voy finr ipfldM an fkom tHrliaiy beds. 

1. Samnu, Asommni, Stolietktt. YL VI, Fig. 6. 

8. ted* parm, drmlari, motUee kemit^iericii, dkeo «ple»tt fofe amoideo, ptr* 

nmgno ; tabiil'iH rji jiilnUbns late perfornt'i.i, radiatim rantuViH snhfjranxilosiH oriialis ; 
lab. ocnlaribut maffui*, irigonu, angttate perforatis, ad margitiem externum werana- 
tit, margiHe mediaHO patiliitum intinuatit; ambulaerit miffutli§rimk, ttAereulia wfr. 
mantmilaiit, eireiter 1 K i<rr:,!tilis, valde approximafia, tn area medhna granitUs 
mi»uti»«imi» teparatis iiiHlructia ; zonit poriferu bigeminalis, fere reeds. Zonis 
interambulacralibtu lalu, lubereulU'primariu biterialihut eireiter oclo, ituequalibM; 
jiHigM f«fote od Mfdnm exterwtim tm^jwiow, mkna prepe areokm grmtt M 
nuffor^M, ad marfbtem ^uri^ mbior&HM aubmfiiaUbiu tMlniofa. 

A small spocies, witli a rather dcprossed , circular tost and a rerv lar^o, broadly 
(xiiMMd apical disc, which slightly overlaps the I'di^-ii of the tost, as is usually iu 
Peltatlet and Saleuia, The antui ia nn^ sub-elliptical, situatod withont tbe axia of 
the animal ; the mouth eomparatiTalj rtarj ]atgi, vith amall bat distinol indwonain 
tlie mnrijin. The bast- is slightly convex. 

The suranal plate appears to be nearly smooth, indented by the anal opening 
at the poatarior right anirle. Each of the genital plates is subccntrally pienad 
Ipv a ratlii r lar^- ovoid oiifniii?, svirrounde<l by a tliickeiiod margin, from which 
i-adiate indistinctly gratiulutiHi ribs, or rows of granules; iu the niadreporifurm 
plate the openinj; ia narrowly elongated towaida the axia. Bach of ttie eeolar plates 
it subtrigoiiiil, with a smiill almost central pore, in tlie middle of the external 
margin slightly indeutod, while the corner margins are strongly thickened, and 
almost tohereolar. There la alao a noall pore present in the middle of the antuie 
)>ctween each two gemtal Or oonlar platea aa^ alao in eaeh «aaer» whenerer fluee of 
the plates meet. 

The nmbulacral isoncs are very narrow, with about fourteen pain of alternating, 
dosdjr aet, smooth tubercles, a few of them towards the mouth are conspicuously 
larscr than the rest ; tlic two scrii-s arc separated by very minute suhnqual, densely 
set grauult^«. The poriferous zones arc nearly quite stoaight, and there are twenty-five 
oblique paba of poiea in eaoh seriea. The intenmbdaofal aiea is very Itoad, with 
two rows of primary tubercles, the two upper ones in ono row, and tVio \\\r> middle 
onea in the other being the largest ; the boss is regularly conoid, smooth, strongly 
crannlated on the vppa maigin; the mainmelon hemiapherieal, oompamliyely 
ratbar small, smooth, imperforate. Each am1)i)lacral {date has ono granule at eaoih 
eomer of the poiiferous aide, and three or four along the areola on the opposite sida, 
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and tkere arc besides on the miliary zouc uuinerous very smuil granules, agaiu 
differing' in die anuniK fltiMMdra. 

Tn structure, namely, the immUiT ritnl form nf tuborcli's on the ambulacra! and 
iuterambulacral zones, the prcscmt sjiocics rutber closely resembles the well known 
Saknia m^igera. Gray, Imt dilhn from it, and, as &r aa I hare beeo aUe to malce 
rom]^irisons of iitjures and dcsi^riptioiis, from all otbor known species by tbo com- 
paratively »B)all height of the test, the large broadly conoid di»c, and the wide 
moutli. 

Locality. — Oomaiapidliaai, in a ooane aaudatiaie; onty tlio llgund q[ieciiii«n 
was Mownined. 

JibrMkrfjaK.— Airialoor group. 



FamiUgi—ECSniJDJB. 
Ooapw Cottaaa, M. Ikue. tsir. ant., vd. vii, p. B08. 

The JSMteUtf, as originally defined by Wright, and afterwards restricted by 
Cotteau, include a largi' ji. n t iou of the Latistcllate group of the old family CiOAMiOM, 
They have a rather spheroidal test; their ambulacral areas vary in width, and each 
plate, as also those of the intemmbulacral areas, is provided with several comparatively 
•mail primary toteNleB, these being perfbcate or impeifbate, and ^tii the upper 
edge of the bosses crciiulatci) nr .smooth; tlie poriferous zones have tlio pons in 
pairs, or in more numerous series, and always more or less irregular. Mouth of 
moJewte dae, the maigin with ten faeisioiis. Buccal membraiie naked, or corend 
'with small scales, irregularly arranged. Anus central, situated between the five genital 
and five ocular plates, one of the former being united with the madreporiforni plate. 
l^pineB moatly abort, aabeylindrioal, or subolate, gcucrally marked with fine longi- 
tudinal, subgranular striiB. 

When compared with tho CiDASioAt the memlx-rs of the pre=t tii f:niiilv are 
easily distinguished by the width of the ambulacral ai-eas and the development of 
diatinct primary tubercles on them, aa also by the ineinoaa of the apertuial margin. 

The difTerence is, however, much less pronoiinceil Ijotwecn the Emiyut.K and 
^hA Dijmematidjk, particularly in those divisions in which the primary tubercles 
on the ambulacra are comparatiTely small and nnmeroua, and where the poriferona 
zones arc muUit,'i'minal, but oven in these few very closely related genera, the 
£mixiDjii show, as a rule, a more marked irregularity iu tho relative position of the 
poveB- 

Cotteau divides (lie family into two groups, according to tho tubercles being 

(1) perforated or imperforated, with the bossws crenulatcd, or not iwrforated aii<l 

oenvlated, or (I) with the tnberdea neither perforated nor crenulatcd. Of the m 

geuoiti ( f which abbreviated eharaoteristics are given, oily one ooona in Bonth 

India, and ia represented by a tingle i^ea firom the uppenDoat erataflooiu beda. 
( no ) 
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The EcmnmM are knowa fraoi flie begfainfaig of the middle jnnnio depoiiti 

up to the present time, gradually inOKMing in miiubcr and riehnesa of forms. In 
the junasio depoeita firo geneia occur, in tbe cretaoeous seven, in the tertiary twelve, 
and tlM ramaindflr in tte p wwBt epoch, in idditioB to mtcu genem whkh are fbmiA 
both in foMil and Noent state. 

XIII. MIC£OP£DINA, Cotteau^ 1866. 

GoUe»«< M. Kmns. Iwr. CNt.| tcI. p. 8tt. 

Tost of modoral'- size, iiifliitcil, with the primary tubercles numerous, arranged 
in transverse, almost parallel series, equal on both the ambulaoral and interamba- 
laenl arcaa, d^tly prominent, emooth and peifimled; porirerous sonee narrow, 
with the pon;s in sintfle pairs, almost n'<^ularly phoi d under eaoh other, and in thnie 
pain to each ambuhicral plate. Peristome round, with small inoisiona. Anua rather 
laige^ aabeUiptieal, •onounded lij the fiva genital plates and mnoh imaller oenlav 
{dateii hoth being finely granular. 

These characters readily distinguish the preaent genus from all other Ecuxsidm. 
There is as yet only a single apeoiea known from the Senonieu beds of Algeria, 
Jr. GoMMwj. Ooquand. 

1.— MlCBOratiNA aPBJSROCDSS, SMiazka. Fl. VI, Fig. 7- 

3f. (miri ophtrrohlnli, hifrd pmdiim conrrjriu.K^nli ; aperttirn pnrrn, incinlonihtm 
margittoUbm brevU>u» iuttritcta ; zonui jior{feri» anyiuitia atque recti*, ports regulari- 
tm, ujfpNusimaUt i foAmwIii enAiiiaoniUdiw interte agtudibnt, titqi^ t» mipetifitiie 

tl^tn paulo minoribug qunm in in/era, quaqiir /dfjiila ainhul. atl pcri/ilii-ri<i»i tuberculit 
p r im twiift qua/iior, quatiue tabula tHler-ambuL tub. decern i» ordiue tut^ulo omatOf 
tabareului perfvrati; modk9 elevatk, mteMt HMnetit poljfgtMk ^reumtMkf mter- 
tpiitiit mbuaimme crmuhiti$. 

Teat MMoewhat depressedly splieroidal, with the base slightly convex, and the 
ufettan comparatively very small, circular, and with ahort bat distinct inoisiona. 
nia poriferous cones very narrow, straight firom the apeoc to the aperture, with the 
pain of poree regularly placed under each other, only the lowest pair opposite each 
ambulacra] plate is somi^what inwardly situated, and sometimes, though very rarely, 
there is a third pore added to the two others In the figured specimen the teat is 
only preaecred on tim lower side, hut in another smallar speefanen, whioh to all 

appeanmco belongs to the same species, the pores are equally regular on the upper 
side 88 they are on the lower. The width of the ambulacra at the periphery is two- 
flfths of that of the interamhulaera, the primary tubendea on both ^te equal, 

slightly larger ou the lower than on the u]i]nT siilc. At the peripheiy there aro four 
altotnate primary tubcroles on each ambulacral plate, and alwut ten on each inter- 
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ambulacral plate, the last three or four somewhat obliquely dcRCCQding towards the 
poriferous Kme. Towaids mbore and bdoir the number of tubendet tt ooune 

jli-orra-ifs. Thf mammolon is rather (loprcs'iod. smooth, perfomted ; the hoss rin^- 
like and scarcelj elevated aboTC the outer edge of the othenvisH diatiactly marked, 
roundly poljrgoinl areola, the edges of wbudi when writ p rcaor T B d tarn. mtlMr ahaipl j 

ere milatcd, almnst shtii^lit lines hotweoii tlir tubt-rcloH, while th^ int-oi-sjiacps 
Ijetween the horizontal rows of tuberoies ai-e broader and uniformly very finely 
granular. 

The only spM'imen which distinctly exhibits the charaet«r8 of the geana ii^ 
already stated, not so far preserved as to render a perfect characteristic of the species 
possible, hut it can be readily distinguished from if. Cotleaui by the much smaller 
apertnrc, much iriviiti r uumberof tuberakfl On the intenunbulacn, and the finely 
gn^nular suiTuim' l>rtuci-u tln'm. 

Locality.— Hovih of roodoo^Mlliuni, iu a white, iuipuro limestone, together with 
Teti^raMa tmbdepreuta. The nnall qnclnuni abone reHterred to ia from » light 

brown ••alran'ou's sarulstone soutli-east of Kullay* 
Fortaation. — Arrioloor group. 

FitmUgi—DIA]>SMA TID^. 

Colteae, Fhl. Fnmy. tnr. cnt« vol. vii, p. 86S. 
JTHfU, JOMwaAMlBM and MABEMJOM (cs pnt»). 

The teat is {n this flimily hemlspberical or deptcMed, and rounded or aubpenta- 

tjoual ; the ambulacm aiT -widp, and tho poritVrous znnes narrow, straiijht, or umhi- 
lutiug, and generally with the pores in simple jiairs, placed regularly under each 
other; mote rarely do the aeriea of porea inenaee on tbe upper aide of the teal; bat 
tlu y never show that great irregularity in position which is commonly observable in 
the EoBiiriOM. The primary tubercles on both the ambulacral and interambulacral 
aieas are bi- or multi- serial, on the latter sometimea of unequal size, and often slightly 
larger than on the ambulacra ; they ore either perforated or impoi t ' r itt d, and cre- 
nulatod or smooth. Secondary tubercles are, as a nilc, well developed. Tlje ajiieal disc 
is t>iuall or of moderate size, composed of live geuit^ii and five oculm- plates ; the 
upper right genital plate has madreporiform atmotura, and is uaoally somewhat larger 
than the others. The anus is central ; the mouth divided hy ton incisions at the mar- 
gin, a oihaEactcr by which the members of the present liunily are readily distinguished 
from the OwMiaM. The boooal membmne is covered with small unequal plates^ 
Ifiegularly disposed; tlie dental apparatus composed of s'r:;;i^ toefll. 

The spines are elongate, acieubte, cylindrical, or more randy somewhat davateb 
ahnosl smooth or loo^tndinally stristed, or with rows of granulM, but they nerer 
are spinous. 
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TIhmmb be DO difltoolty In dtitinguiiliing tlw DiAStKdmM from tho Omimm 

)))• the inoi-^ioiiH on tiro ii|ii'rhiral raarf^in alone, but tlie j5''V//.\v/)/B only differ by * 
more irregular position of Ibe pores, though their usual more 6|)hcroiilal abape, and 
great number of oompantirely small primary taberalea, generally admit of reoogoJa< 
ing the members of that family with tolerable aiaoiin0y. 

Cotteau gires short characters of thirty-one genera, to which a few fo^il and 
recent ones, suggested hf Woodward, Agassis, and others, have to bo added. The 
same author sab^Tidet tlte Ikmiljr into four {10191 aooocding to iha oluunioter of 
the tubercles : — 

1. With Um tabrnlo prrf>iRilj<it mil rrra-jlaioj. ITrmieidan§, 
I, „ „ „ and iimi-cnMiuUttid, m CiJaropMBt 

t, m m m imperfimUd aiwi cnB«U<cd, „ Cffkiiumm. 

Onf of tlic tbirty-fivp genera known, two are represented in the South Indian 
cretaceous deposits, namely, faeudodiadaita, belonging to the first* and Orthoptu, 
to tbe weond group. 

The distribution of the HiAitKUArwA in timoeoUends from the lowest seoondAljr 
depoHiU into the present epoch, attoiniog its gfMtaak doToh^ment iu the cretooeoot 
pvriud, both as regards generic as mill ai apeoite temt. 

XIY. Omw.— PSETTDODIADEUA* ter. 1866. 
The test b always more or lees depreesed* round or pentagooat, the ambulacral 

areas are oonspit^uously nnrrowod towards the apex, and the poriferous zones widened 
and multigeminal on the upper side. Tbe primary tubercles are nearly equal on 
tbe two nreae and in from two to five or aiz Terttad aeriee, witli eeoondaiy tuber- 
cles interspcrspd ; they arc perforated and crenuLited on tho iinnrr margins of (he 
bosses. Tbe apex ia usually of larger sixe, and tbe plate composing it of tender 
stru c tu r e ; tho eomeqaeBoe being that it ia Terj often lost in ftatil apeoimeaa, ex- 
|>osing a lar^ pentagonal opening. The aperturol margin Is more or less distinctly 
decagonal. The spines are cylindrical or slightly ooupcaased, or aoiculate, nearly 
smooth, but usually a fine longitudinal striation is oboerfaUe with Oie tena. 

The P$eudodiademata are distinguished from otter allied geaeta* auob aa HSusj* 
cidaris and AcroclJari», by the muUigemiiiMl pores neat the apex (Hiplopodia, 
M'Coy, Desor), largely developed apical appoi-atusiu ooonecfion with the depressed 
ahapa of theteat»aiid abo by tlia my slight difference in the size of tho amlmlaeiial 
and interambulaonl tobercka, wliioli avo of nearly equal aisa in tbe eutiia estent of 
the two areas. 

The spedea of Ftmtdodiadma are the moat abundant of Um uriioto flonily, and 

occur bntli in jura^sie and in cretaceous deposits; t.liey were believed to have dis- 
appeared with the uppermost strata of tbe latter formation, but some recent species, 
lately diaeovend in Amariea, are stated to belong probably to this genus. 
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In the cretaceous rocka of South India we have three representants, onlj one of 
which, however, admito <tf a tuffidently reoogniaable characteristic being given. 
They are all firam the nppermoat beds of the oieteoeoua aeries, the Arrialoor 
group. 



Pi. tetta rolundale tubpentagoaa, ambulacri* ad peripheriam paulo prqjidettti- 
tM», valde deprema, tttpra depkmata, ii^fira imte aonvesekueula; MenmUt *» tireit 

iimitilwralibiig htsrriaVihus, alferis comptetitler Majorihna, j» MUeranibulacrU sijr- 
terialibiu, teriebm dttaltm mteruU maximii, extemu multo m k uwib ua, haud uaque 
ad utargmem apioalem eontmmia, omnktU «renmkai$, mammiilii de pretm gkhotit 
atque perforati* imtructis, intertpaciU undique fninute granulatk ; zonia poriferia 
k^ira et ad peripheriam bigemimti$, regularibut, mpra veram nmrguiem apioalem 
i^temaiUibua, rare trigemiiulk. Area apieali maffna,peHtagotta ; apertttrtt meHeeri, 

Tbb apeoiea a^iiwan to hare ttadoaertallytfttilia Bn w pMa JRi. mrkUmt Ooti, 

from Cenomanioti boils. It is, however, readily distin<»uiahe(l from it by its distinctly 
pentagonal shape, a wider apical opening, and by the throe rows of tubercles on 
each aarici of intemnbnlaofal ptates Mag better cteveloped. Tka outermort of 
tlics*:' rows on cither side is composed of the smallcsf tubercles, wbicb disappear 
shortly after thcgr reach the upper aurfjace of tlie test above the periphery; the 
UBEi xov of toberdlea on eith« aids xeaolMa very nearly, and the two medtan lowa 
feSfy to the apical margin ; the last am alao parallel to each other, while in P«. 
variolare the two median rows are divergeni and the two outer ones much shorter. 
The ambulaoral tubercles are prominent, and slightly larger than any of the 
interambulacral ouch. The intaiqpaccs are iluely gnmular. There is no essential 
difTereiier- in the poriferous zon<«, on tlie upper siilr of which the pail's of pores 
arc altematuig, and very closely following euck other. The apical disc is lust in the 
single apeeimen, but the opening is rather a large one, pentagonal, slightly looger 
ttaD broad. The aperture is also moderately larj^e and rounded. 

Localily. — Karapaudy ; a single specimen in a whitish sandstone. 

J ) f i iigf ii w i » Ani a lo o f gvoiqi, 

ft. BmuJKHMAiiBm ep, indet. H. Kg. 9, and PL TH, gig. 1. 
A single ■peoimim in tlie oolleotion eridmtly belongs to a peoiillar, highly 

ornamented species, of a somewhat depresscdly hemispherical shape above, and 



slightly rounded below, but it is so imperfect that no reliable chaiactetistio can be 
dwwn up by wUeh the ipeQifla eoold agaia nitii luilflgr toiMogniied* 



1. PSEUDODLlDEilA SUB.INOULATUM, SloUcska. PI. VI, Fig. 8. 
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Hie altcruatiug iwsition of the pairs of poros on the upper side, aud the rather 
bife opening ftir tiie npieal dise^ ctenljr Indioato fiiat flu sfneies belonj^ to the 
pri'spnf tronus. The general form and ornamentation exhibit a gr<"nt rrseitils!:!!!'-!- 
to those of P<. pteudo-omalum, Cotteau,* from the Ceaomaoien. The primury 
taberolw tana oolj two row* on both tbe ambulaetal and intemmbidacral areas, 
ud an aibont equally strung', and both below towards the mouth as well as above 
towudt the apkel diao tbey very much dimininh in siae. Tbe axeol» arc large 
and amooth in Iwttk oaaea ; eaoli ambulacral plats has the areola sunouDded by a 
voir of aab-equl granules, while on the ii -< i nnlmlacral plates these granules are 
more numerous and of throo sizes, the laigeiit on the outer side, approaching to 
form a row of secondary tubercles. 

I have given three Tiewa of the flfagmentary qpeoimen whieh may be of 

aaaiatanoe in a sulvscqucnt swirch after this intorestini* fossil. 

laetiUy. — Mulloor, in a coarse, almost oonglomeratic sandstone. 
Ibnmrfioik'Anialoor gfoap. 

A aeoond, alao an imperfeot specimen, ii from the Anialoor sandstone near 
Arrialoor. It evidently belongs to a species distinot £rom tbe previous, difiSering 
from it by comparatively larger primary tuberdea, which areequal on the ambolaora 
and intcnunbulacra, by a somewhat smaller oral opening and by mue distlnetly 
y iB^^Ty«tig poriferous zones. It is pu-^silile that this spedoaen Btay belong to 
JlemiddnrU, bu' luurli better tnar. rials are rrijuin-d to -eDaOie OTCn A reliable 
generic determiaatiou. Lump. tigs. 1, la, lb ou Pi. \ 11. 

ZV. GMMt^ATHOPSnt, OnOewt, 18S8. 

Teat of moderate aiae, aomewhat depnased, poriferooa aones narrow, with the 

pores throughout in simple, regular pairs, each two port s in a pair separated by a 
granular elevatioa. Primary tubercles in two or more series, aud of sub«equal siie 
on the ambolacro and interambulaora, with gtanoka between them, aa in Pteudo. 
diadema ; they are also perforated, but the bosees are not cronulated on the upper 
edge. Aperture rounded, with distinct incisiona on the margin. Anns somewhat 
irregularly rounded, of moderate or small also, surrounded by the granular plates of 
the apical apparatus. 

Cottefiu ref<>rs four species to this trenus, all from cretnoeous be<ls>, to which 
Orilioptit appears to be restricted. The regularity of the pores and the smoothness 
of tlH boaaea leadily aepante the genua fhm Ptaidoiiadema, 
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Orthoi'sis SIMU.IS, Stoliczka. PI. VII, Fie;. 2. 

Or. tesla mhpenitigoae roinndaia, depreaso-hemiafiherica, i^frd fere pkmu; 
HibereuUt primarik amiulaeraliitiB et imteramiiUaertilibtu MierfoljftM, jM-jiiMt 0^ 

18-20 ht qnaqne ortliiie, area intermedia granulia numerorit wttrueta^ alteria 
paulo m<{joribiis, uiidecim in inia aerie, t^ibreeiate eomid»», mammriiie pmvie, 
depretm, apacioae jM>rforaiiM qnaqne inieramitilaeraU hAercah eeemdarie 

tnajore ad angultim inti-ruuin siijirriorein et altero paulo minore ad angulum exteriorem 
mto iaatrucla, tub. ambobus bretissime nia)nmil!itli« oliinr pfrforati«, Huperjicie reliqva 
granulia nvmeroii* iutequalibut notata, granulo in angulo externa iii/eriore aito maximO 
eedntmpeitfirotoi »»mi»por^feri»mo^Ueemtngu^,periaKg em k uM a«^reiterbfiinma 

gerir ; iiprrti'/vi rotrnifltitc drr(i'r'>ii", fitfn, f/^rlimn fmrlrm i/iiiftit'tri ftiipcrnittr ; tahiili* 
apicalibua iiuiisiiiicte gr<iuultm« ; urijicio anali irregulariter ietragona, aitgulia 

This is a well narked species of the rare genus Ortkoj^, and although very 

closely allifd to the Cenomanien Orth. graniilaria,* (A5. and Des.), this last is mulily 
(listins^uishable by the smaller number of granules on both the ambulacrol and 
interauibulacral plates ; the latter arc also distinctly higher in proportion to theur 
kogth. 

Orth. «w//7i*has a nonrly rnimd shell, but as the anilnilncra, in spite of tlioir tubor- 
oles being a little suiuller thuu those of the intcrambulacra, slightly project beyond the 
periphery of the latter, tboe is At least an apptoaoh to pentagonal shape ; tiianpper 
h'kIp. is depresswlly liemispluTical, tlic lower nearly (hit, and the height exeoeds half 
the diameter of the shell by one millimeter. There are 56 regular pairs of pores 
in one aone; only towards the aperture thereisaTery slight uregularity obsenr* 
able in position. On the ambulacra aro eighteen to twenty tubercles in one row, on 
the intorambulacra only eleven. Each of the latter plates has, however, two unequal 
manuuillated and perforated seoonduy tnherdes hi each of the upper angles, one 
hiffi gcannle In the lower outer comer, and the rest of the surface round the 
groove-like arcohi is rather nuniennu^ unequally granular, at least considerably 
more so than in 0. gmnularia. 

The apioal plates are indistlDctly gnniiln, as in fin latter spedea, and do not 

offer any peculiarity, but the anal openin!r is more irregularly qundmngalir. The 
mouth is rather large, its width being abuui^ two-iU'ths of the total diameter. 

Jioe«l%^North vt Obokonadapoonm ; two tpeeimems in an impure, sandy, 
reddish or pinkish limestone. 

formaiiou, — ^Arrialoor group. 

• CatU»ii. Fal. rruf. terr. crrt., rii, p. fl4 |l. IISA 
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FmUs,—CIDARIDJE. 
(Xdtri4a mafm§tirtMat», Hiilanim. 

-' The CmiUM hare generally a rotiform test, with a large opening for fhe 
apicnl ai)i)aratns, n moderntfly sizwl anal and l.irp^o oral openingf, tlio Itittcr rouml 
or sumcwhat angular, but without aoy iacisions ; the bumd membrane is scaly and 
the poriftMae nmee oantinne on It; they era ttralgbt or dightly nndulatiiig; in 
cadi sorios tlio pores arc generally in simple pairs. Tlin ambulacra arc very 
narrow, provided only with granules, but never with priuuury tubercles, of whicli 
(with a tbgle exception) two nwt ooour on each interamlnilaeral ana; thsy aiu 
pffforated, surroimded by a distinctly developed ari oln, (lio edge of which is very 
often provided with a row of more or len distinotly mammillated secondary tabendee 
or granules, wUch are larger than IIiOM on the reitoftheitirflMie of each plate, Tho 
apical apparatus ooniiata it five genital and five ocukir plates, the ri^t anterior of 
the former plat<« possc>ssinj», as usually, madroi)oriform structni-c. 

The form of the spiues is very variable, from cylindrical or fusiform to club- 
■haped w flattened; they are lon^todiaally etriated, and often grannkr or aplnoee; 
the amount and details of ornamcntatioa appear, however, to be subjected to con- 
siderable variation not only in tho dillcrcut species, but also in different stages of 
age of the aeme epeelee, and even on diffitent porliona of the eame shell. 

The mcrabora of this family, -(vliicli ocrur Iwtli fossil and recent, arc readily dis- 
tinguished from tho other divisions of tho Jxhinoidea endoi^clica by the vciy narrow 
•mbnlacre, devoid of primary tahodes, and by the entire margin of tlie apertare. 

Cotteau olossiflee Hha Cwajiws in two groui)N, the first with eight genera 
comprising the typical forms of the family, with only two rows of primary tuber« 
cli^ on each interambulacral area, and the second with the solitary genus SeterO' 
ridaris, an oolitic form, %vith moffetlian two roweof tubercles on the same area. We 
have in South India only tlie genus Ciduris represented, and although four or five 
diil'erent species are indicated, nono is unfortunately iu a btute of preservation which 
would pendiof a thotoa^hlj aatialhetaiy speoiJlB defldtiop^liut aerenl appearto he 
identical with known European speciea. 

XVL flKMK*.— CIDABI8, JEM*, 1784. 

Teat enhrircular, more or less elevated and depressed from above and below, 
ambulacra nearly straight, with two or more rows of granules ; poriferoua zones 
narrow, subflexuous, the pores in eieh pair nmally separated by a granulH iweUo 
in»; intcrambulacra with large, perforated or not perforated, primary tnbendea. 
Aj)i«il disc subpcntagonal or rounded, with a pentagonal anal opening; a|ierkm 
large, rounded ; spines very variable in shape, ridged or granular. 

The genus Cidarit extends from the Trias (if not from the oariMoiftrooa) 
through all the successive formations, and is even in the present aeas nnmertmdjr 
repreircnted. In South India the following species arc indicated. 
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1. CiDARlS HlfiCDO, Sorignet. PI. VII, Figs. 8 — 16. 

Coitoan, M. Fnof. tar. ant, vol. vii. p. M4, pt. IW4 Jjt, 6-10. 

Tint apeoies is rcpresontwl by a great number of spinr"; nnd ,i fow plaios, both 
•greeiag in eTOf respect with siiailar portions of tiie test described and figured by 
Dizon and Ootteav. Tlie ambokeral araw lam fom of gnnnlM, theoutarmoat 

on each side being the largest, and between the inner rows some Rmallcr granules 
are irregularly interposed. E:a-h two pores of the narrow poriferous zones are 
aepmted by a amall granule, siipcrseded by a short groore. The primary tuberdea 
of flie iatcrambulacra hate lather low, small, perforated mamelons, and the bosses 
with unooth, sharp edgea surrounded by large areol:r. Tlie margin of the latter 
is provided with from 16 to 18 mammillated granukb, and the rest of the surface 
of each ambuhicrum with antall, denady aetp nrand or digUIy dongBlfld gnuraln^ 
between whieli oeeasionally some very minute ones are interposed. 

Tho spines have always a more or less distinct fusiform shape, with a slender, 
tolerably long neok, inilated about or above tbe middle, then aomewhat atteniiated 

anil fniiieated at the end. Tin- manjin of the articular eavity is conspicuously 
crenulated ; the head very minutely striolated, somewhat coarser on the milled ring 
itaelf than above it. Tbe ttem ia mnounded by nnmerout kngitodinal ribs, mora 
or less distant from each other, and with shorter and longer ribs interposed between 
the others ; they are generally granular, but the granules are almost invariably 
better developed on the basal than on the terminal portion of the stem, and near 
the neek they are oocasionally dissolved into simple rows of granules. Barely more 
tlian cif^ht to twelve of Un' jirincipul ribs extend to the tip of the stem, where they 
form a kind of rosett, wilh a few unequal granules in the impressed centre. The 
intttspaoeB between tbe liba am lepdio^ flnely abagieeoed. 

Zorn^fV.y.— Moraviatoor, in brownish marly Mm ee h mft. 

Formation. — Ootatoor group. 

OidaHt Urmio it a well known and widely spread spedes fat the Oenomanin 

and lower Senonien beds of Pranee and England. Forbes firet noticed it as a 
variety of xcvirifera and sabsequently proposed to coll it w/cato, but Sorignet'a 
name has pnonty. 

9. Cmutn eofi/i Tismnou, Mi^m. PL Til, 7{gi. XL— Si. 

Coittaq, M. IkiBf. t«rr. nst, voL vii, p. itt. 
Wright, Vaa. Brib Oret Bduaodsniata, p. 41. 

A tm qiihea of a rather slender, subfusiform shape appear to belong to this 
species. Tliey have a small articular cavity, with a crenulated edge, like those of 
the preceding species, but the neck is more slender and smooth ; the longiiudinal 
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lilt are more equal in length, in their entire extent pointedlj gnumlar, the inter* 
tfMm are onlj di^tiy braadBr Him ih« tiikjIauM of fhe riba and diBtiiiifl% 

■liagrPCTied. 

These diifercncc^ will be readilj obaemd from a comparison of the aooompaay' 
iogflgoMa. 

Xeeo/Zi'//.— ^Tf^rnvintoor, in onrthy linaestoOA. 
RrtHuUoH. — CX>tatoor group. 

This geolo^cal poritton ezaeUj eomaponda to timt in wliieh O. vtrieukta k 

found in Duroiio ; it is one of tho most oomnion, wirlrlv spread and chaiaiBtaliaUo 
species of the Ccnomanien beds with !ScafhUe« at/mlit, Amm. roiiraim, jv. 

3. CiOABis con/. suB-TESicTLOSA, d'Orbiffny, PI. VII, Pigs. 17 — ^20 &2fi — ^28. 

Cotteau, Pftl. Fnia$ terr. cret., vol. vii, p. £57. 
WHffb^ Brit CM. BnUndd., p. S7. 

A few plates and spines exhibit consiilcraLlc resemblance to the aboVB^wdea. 
The ambulacra have four closely set granules, which are reduced to two near the 
apertiue and tho apox, but they appear to be, as arc also the poriferous zones, more 
diitiiicUy undulating than ia nb-vetbmlota. The interambnlacral plates are also 
similar in size, both as regards the form of the tubercles and the t^ranulations of the 
miliary zones, but thoareoln area little smaller than rcprcscutcd in Ootteau's figure 
of that apeoias, agieetng, bowever, irtth fhoaa figured b^ Dr. Wright. The 
spines equally agree with thoee of mib'Vetieulota in their slender shape, propor- 
tionately large head, and numerona gnnular ribs, «rith narrow, shagreened 
inteiapaoea, batuafbrtmiately none of the apinea ia pcaaerred in iia entire length, and 
the granules on the rilw were either originally smaller or they appear to become much 
more easOy worn than is the case in the £uro|pean speciea. Although it is poa- 
sible that the abofo noted dillbrenceaindieatea fbim ipeoillBallydiBtmct from C. ant* 
veaiculoaa, the latter is the only species with which the Indian fossil can be com< 
pared ; nnd it is nftcr all not improbable that the differeooes indicated aaXj refer toM 
individual variation. 

XeeeWlir^lf oeairiaftoor, in compaingr with the two pMoadbg qtedea. 

formation. — Ootatoor group. 

C. tub-veticulota is a common species of the Turonien and Senonien beds both 
in Sn^and and on the Continent of Europe. 

4. Cauaa c»tf. pAsiKomnniniB, WrigU, FL YI^ Xiga. 90— M. 

Wright figures (Monog. Brit. Crot. Echinod., pi. ii, figs. 6 — 8.) tudertheabore 
name two interambulacral plates and three spines. The latter haTO an ebngately 
cyUiidrical abape^ ornamented with kwigitmiinal, spinulously grannlar libs, separated 
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bf nther vide, Attgneimi intenpaomi they difllsr oonapienoasly ftom ihe epinee 

of other known CularU by tlio groat length of the ncek, which is longitudinally 
T9tf finely Btmtod, and at the upper end abruptly separated bjr a miaed ring from 
Am ribbed and giannlar body. Thia peotdur ehanoter ia indicated in a feir imper* 
feet fragmenU of gpincs from 

ZocalUg, — ^Moraviatoor* the apeoimena having been found in the aooietjr of 
C. kirudo. 

Farmaikm. — Ootatoor group. 

C. Fnringdonevsis is said to be from tlic Lowor Grocnsand of Faringdon, but 
it ia probable that at least a portion of these beds represents a higher horizon, because 
Ttr. deprena, LaoL, ooeuia in them, and irhiob ia also found in the Ootatoor beds 
of Sootb India. 



5. Cnuma acsPXinsRa, Mmittt. FL VI^ Figa. 81-^88. 

OottMH, KL Vnof, terr. cnk, vol. ya, p. S5l. 
Wright, Btii. CM. Bbhiaod., 54. 

Of this species only one intenmbulaiOnl plato, witli a jHirtion of the porUbraos 
acme and the half width of the corresponding arabulaeral area, besides a ?roat 
number of spines, were found preserved. The ambulacral area has uear the peri- 
pbeiy ^(ht torn* ct grannies, which arc gradually reduced to two at tiie apex ; 
tliose of tbc outormost rows are mibinammillated and larcrfr than the next, but of 
nearly the some size as those in the following row. The porit'crous zones are slightly 
flezntMU, and the porea lie in diatiaot gioovea. The tnbendea of the interamba- 
lacra are of moderate size, witli mtlicr extensive miliary zom s ; tlie tow of about Ifj 
mammillated granules round tlio areola is very distinct, but the next surrounding 
row ia not well deflned. The interambnlaefmn flgoied on pi. vii abows a slight 
depression near the upper maigin, which is also traceable on the plates following 
those in contact with the apical disc of adult spenimens, as the one figured by 
Wright (I. c, pi. vi, fig. 1). 

The spines arc of tlie usual dongately fosifomi shape, being moderately in- 
flated in tlio basal third, and then gradually attenuated towards tlie truneatcd 
tip. They arc oruamcuted with numerous longitudinal, spinulously graiiuhur ribs, 
separated by shagrcened depresakmsi aometimes the graoules become irregulariy 
arranged about tlio middle of the length of the body of the spine. The neck is 
short, reiy finely striated, and the head is also short, with a moderately prominent 
milled ring. 

In aM till"!!- eli:iract(n-s ',hr spines of the Indian specimens, as well as the single 
intonunhulacml plut^ iu its largely developed miliary cone, agree with the typical 
original English specimens, while the fiucm of the teat figoied by Oottenu htm 
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France ia more depr««sc<l, reUform, the areola of tlie interambulacra larger, and 
tbe afliHjr part mneh Hnallar ; the apinea alao appear to bare slightly longer necks. 
"WliotluT tlir-i' ilifTen-nces indicate an individual or a si)eoiflfldiatinetion« I am unfor- 
tuuately not iu a i>otiiliuu to my for want of materials. 
LoMlUf^ — Olapaody, In a maily, aliglitij oditie rode. 

Foruinlirni . — ArriaI(H)r gnmj). 

C. »ceptrifera is one of the most characteristic and widely-spread fossils of the 
Uppermost ontaoeona depoaita, Senonien, White Gbalk^ Oberer Plmer, etc 



OfMBU u, tp. Fl. TU, fig. 87. 

A flingle hiterambulaoial plate, evidently ona bekwigmg to the upper part of tba 
fmlt dilToni by its pronunent* modenftdy aiMd, tnbercle, coni]HiratiTely large areola, 
stirrouiided hy slightly prominent mammillary granules, alternating with other 
more strongly marked ones, and by the great size of tlie Other granules, all of wbieh 
are radiately elongated, from all known apeoiM of Oidaru of which I have been able 

to consult descriptions or flcrrirea. 

Locality. — South-east of Arrialoor, out of • light grey saudstone. 
FormaHom^ — Anlaloor group. 



Order. ABTEBOIDBA, 

The starfishes differ from tho other Echinodermata by the depressed, rounded 
or pentagonal fonn of their body, the aoglea being prolonged into five single or 

bmnched arms, on wliii h tliu ambulacral grooves, originating at the tnovilli, aro 
continuod ; they arc lined on either edge with one or more series of pedicles which 
oonatitiiie the prindpal looomotiTie orgam. The mouth He* on the lower aide end ia 

central. 

Tlio two prinoipal suborders are the OeuivuDM and the Astmriidjb, which by some 
authors are regarded at two different ordera. Although, on account of the difflcul* 
ties in preaamtlaii, th^ era not so common in a fossil stjitc as are other BeUnodar 
mata, their representatives occur already in silurian rooks, but the laiger number 
of them, both of genera and spocies, belongs to the present epooh. 

We VMfbrtanatdy do not peasen even a ftagnwnt of tbe vlnile eider ftem tbe 

South Indian oretaroons drposits. Prof. Forbes, however, reports upon a fraj^mmtary 
specimen of an Ophiurid fossil from Verdachellum, out of Mr. Cuuliffe's collection. 
As 1 am mableto add any infbcmatioii legaiding the qpeciflik I will, fbr the aake of 
oompletonesB, transcribe FroC Forbes* note. 
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OraniBA? OuKUFFBi.* Forhe: PI. VII, Fig. 40. 
"Port <rf fhe diae and arms of a Tory disttnot spedea, appamitlybdoiigiB; to 

" <lir> fypicnl rr<^n\i8 Ofihiura, nnrl ovidcntlv nllii^tl to the Ophiura aerra/a of Eomor, a 
" species found in the white chalk of Uemuuiy and Enghrad. The plates of the disc 
the ]bidisB fowil arc larger than in any known ipeoieB of the gemiB. The 
"disc-shields at the bases of the rays are broadly oLlotiij and somewhat triangular. 
" The scaled! of the centre of the arms are small and aogolar ; the lateral scales 
"are very largo and oblong. The spines are not pieaerred, but were probably short 
" and obtus«'. The figure rcprcsents the specimen of the natonl die. It was 
"ibund by Mr. Cunliffeat Verdachellnm." 

Order. CRINOIDEA. 
The Echinodermata included in tlie present division are, as rearards external 
characters, distinguiMicd by a cup-liku body, or calyx, which is composed of zones of 
caleareons plates, and, as a role, it is dorsally aUadied hf an articalated stem, and on 
the opposite end provided with articulated arms. The stem is eitlier sin^'le, or with 
lateral appendages, and at the base variously branched, like the roots of a tree ; rarely 
itbeeomealoatin adnmoed ag«, or still more rarely is it altogether wantbg, in 
wliidi fji-if the calrx is either quite free CJfrrsinpites), or direetly L^rowri on to foreign 
substances (IloloptuJ. The plates composing the lower portion of the calyx are not 
artienlated, those of the upper cceadonally or partially so ; they indnde the internal 
organs, and the upper end has a hard or membranaceous cover, usually providc<l 
with a aiiigle oential or eooentrio opening, which often serves as oral and anal aper- 
tare at the tame time. ttam. tiiia apertoie generally extend fiiirowa to the amifl, 
continuing on the inner tUa of these to their different branches ; they are lined with 
cilia, which facilitate the access of water to the mouth. As a rule, there are five arms, 
or a multixde of the same number, rarely four, and still more rarely a larger or 
•malbr Bimlwr. 

Out of about 136 different [genera of rHnoidfa, only thi-eo — Peiiffn-inug, Antedon 
or Comatula, and JlolopuB — occur living, while the greatest number is found fossil, and 
the nutjoiiiy of tben are item paliBoioio and meeomio diponta. Oar knowledge of 

the atnKjtnre and internal or;^ni-ntion of tltn whole group lia.s bec^ii recently very 
COBiiHeiraMy inereaeed by the valuable researches of Dr. Carpenter and Prof. W. 
Thomson upon the reeent.ifi<edbfi (^Oomatuta), and there ig little donbt bot that 
more extensive dredging operations will materially add to the information on this 
interesting branch of soological soiencea we already know from the reports 
which have readied the public of Prof. Agaisia's eqtedition in American waten. 
Count Fonrtaldt has reoeatljr desorihed aeraal intereiting speoieB <tf Amteiim fhm 
the American wntor». 

Bronn divides the Ciunoidba into— Cystidea; 2nd, Cotiaia; and Srd, lira- 
«ilf«l«u The last is the moat nunenmB, and ia aqtaiated into two natnial groupa: 
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the ArHmMa jriHh the phtM aa tiie i^pcr part of tlie aijx wMaaUteA, and ilia 
Tes*rii,tt<i, in wliicit all tlin platea oomponng ihe oalfx an menly in oonUot with 
eooh other, without articulation. 

or the Afikudata, the onljr spedee ooenrring in the eretaoeoiu loeka of South 
India ia a Pentaermtu, a few fragments of a stem fasring been found ia the Arrialoor 
■andstone near ShiUagoody. The short, at tho margin distinctly dcntated, joints 
are, at tho middle of the periphery, provided with a tuberculated ridge, the tubercles 
htnn^ most conspicuous between the rounded angles of the joints. The facets on 
tlic j)l:uu>s arc oval, and the grooves nnd ridf^es lon!^; the central areolse nnrrow, 
their breadth being equal to ono-third of the whole width of one facet. The general 
lAunaoteroT theatenienetlf afieeawlththatof an unnaaied apeeiea deliaeatod fai 
figure 11 on plate xix of Dixon's Gi rl nf Sussex, this specimen with Rcveral other 
similar ones being derived from tho white chalk. (Comp. pi. VII, figs. 38 — 30). 

Of the Moond group, two species appear to he repNaeuted, bdoogiiig to the 
ranarlcablo jjonus .Vrtr*«/)i/^*, which, togctlior with AstptowilHU, hflnn£^ to a special 
ftmiljr— the l/Lwcv/Tm*.— differing from all other known TasiiiATAhy the single 
haaal and an entirely ficee calyx, without n tnee of • atem or a special plaoe of 
attaohment. 

I. Gt«Mf HABSUFETES. JTaaMi; 16SL 

Vilkr, Crinoides, pw \H. 
Maaldl, Feu. 8tk Downa. p. 183. 

Calyx eap-shaped, perfeetly fiwe, eompoeed of tegtikr oeriea of pbtea; one 

basal surrounded by two alteniating superposed zoties, each of five subradialia, and 
followed by a series of five radialia, to which five dichotomous arms are attached ; 
ventral portion (tf calyx apparently ooveied with aealea or amall pbten, out of 
which the oral aperture protruded. 

Tiie species of this genua are oa]y known from upper cretaceous deposits. 

1. Mausupites MiLumi, Jf««/' //. ri. VII, Kg. 41. 

ISM. M. MUttri, HaDlell, QmA. BUt. Downa, p. IB4-,— iV<-m nnctorutn. 

M, calyce ovate cupultfortni, tabuia b<uali peniagona, tuXtra^a^Xm i*\feriorib»t 
pe»tagonia, tuperiortbm wqualibtu, Jkegofmtk, MtnUUer mAangtutatk ; radialibua 
minoribu*, crnxitiM, nuprn ntpifin fir/ic'dntionibn* nnarginadu inatructu, lateraliter 
declivUnu, ad angulot subtulcutia, euUm fere ad tnedium tabularum 9ubradialium 
pptiongmiui UibtiHt mtmlkt modiM ee im wr l u s ouHt, radiaitm gramOa H t aifte «d 
margineg striata tulcatelH". 

The basal is perfectly equal in form and size to one of the lower sub-radialBi 
while <me of the hemgonal anh-ndiala ia a tMo smaller, and the ladiab am oonai- 
denbly smaller, hut thicker than the Others. At the ujiper end the radials have 
broad, nearly serai^drcular dcpreanona, the external segment being separated by a 
niaed ridg^ prorided with a hole in the centre, while the inner portion ii triUliate} 
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the total width of tho joint cavity for the insertioa of the arms ia toaumbai more than 
half the total breadth of the upper edge of one radiaL At the sides, each of thew 
plait's has a brond smoothish or irrof'ularlj' rusfose slope extending towiinls the margin, 
and the united depression is continued as a narrowed triangle towards the centre of 
the reapeotire upper rab-radial, and is margined on the anglea by a more or leu 
distinct sm(K>fh ijroovp. All tlio pl.itos arc modemtoly eonrex, sub-mammillate in 
the centre, and ornamented with nidiatelj arranged granular tubercles, or they are 
nearif amoolli, merdy with an ihdutiiiot imdiating ibuttioii. flometimea dnipened 
ridges prrx^oed from the centre to the middle of the margin of each plate^ hat fii^y 
agpeac to be equally often wanting. 

Some douht erfsta as to these Tariatkms referring only to one species of 
Mar.vtipi/rH, or to three, as indicated by Forbes. M. Ueciifitlm was proposed bjr 
Forbes for fig. 8 of pi. xx of Dixuii's GpoI. of Sussex. The fm-in of tho upper 
Sttb-radials in thitj figure is remarkably regularly hexiigoual, and as there is 
a slight difliaenoe in the ornamentation of the plsteo, ii ii possllile that tiie 
species in question is a well founded one. The two other spi^ies admitted are 
M. ornatua of Miller and Milleri of Mantell. When we compare the origiuai 
llguno of tlieee two ferma, the only difhnnoe of aaj ▼Mine appean to oonrist in 
the stronger ribliint,' of the platos in the former, as compared with the latter. It 
seems to me very probable that this difference is only an individual one, but 
nnlesa the authentio original spedmens had heeo examined and properly com. 
pared, it would bo vain to prove the invalidily of the di.stinctions Iwtwecn the 
two species, partionlarly wlien we find two fonns^ snob as thoae in d icated, also 
represented in «iitra>BaropeBn cretaceotu depoatts. 

JK MUteri is a common fossil iu t lu- Upper Chalk of Englaadp North Fnmoe, 
and it also occurs in the beds with Bel. quadraia in Western Qeimany, and in upper 
cretaceous beds in Poland. 

Xooatt^.— Neer Anialoor, in a whitish sandstone. 

JbnMfim.— Aniiloor group. 



8. IfAnmrrrnn eo»f. osirATrs, .ififier. VI. VII, Fisrs 42 13. 

There are two plates of upper sub-radials evidently belonging to a species which 

dite ftom fh» fetmer in a similar icved;, ae I have notioed to edst between opmAm 

and Milleri Both of tho plates hare the oentre more distinctly mammJUated. the 
ridges proceeding to the median parts of each side more distinct, and the interspaci;^ 
between fhem more ooaneiy and kae reguhirly granular. Tbey evidently belong 
to omatnt, aa presently understood, or else to a very closely alliwl species. 

Iiocalitg. — If ear Olapaudy, in a yellowish toniginons sandy rock. 

IbrMMiljois.— Axiudoor group. 
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GeXEKAL aKUAKKS ox THE DISTaiBUnOX OF TSE £CUIN01>£UUATA IN TH£ 

SouTX IvDtur cauTAcaom vmmnm. 

The conclusions which can be dnvra from the examination of the Echinoder- 
mata coincide well with the results obtained from thai of the diffenDt daues of 
HoUusca occurring in the aboTe-mentioned de|H>sit8. 

Of the live different orders of the class three occur in South India. Our know- 
ledge, liM\(cvi>r, of the sini:Ii> ImyxTfLft spwimen of Ophiurn, doscriVicd l>y Forbes, 
is entirely iusuiltcicut, and as the geological position of the species ia also uut kuuwu, 
tbe whole of the Aaterajdea uvat be Ml oat ftom the pw e ent ocmiderationregaidiEg 

the age of the rocks. Of tlie two odicr orders the Eobinoidoa an- n-prcsentcd hy 
SS.species, but of these again four remain doubtful as regards their geological age. 
The OKnoMm have onljr two^ or poariUy three, apeciea, hekngtef to Penloormw 
and Martupitcn, tlic latter beini; an exclusively crotaoeoxis genus. The local and 
geological distributioa of the different speoieB will be more readily understood from 
the following list :— 
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We see from this tftUe that, alilumgh the nu^oriij of the fluniliM of the 

EcliinniJi'a arc rpprrscntrd by ono or a few spcoira only, the prnera are audi M m 
motttly cliaractcristia of the oretaceoas fonnatioa. The total number of all knoim 
BoliiiiodaRiiata it 48, aomewliflt laigw than that of the Braohiopoda and Oilkpoda, 
bat nmflll Ums than that of the three other clas!;es of the Mollusca. For the reason 
alieadf ateted, five of the species must be omitted fiom the list opoa which any 
geological oondnriogu ean be hmi. Hie lemaining tUrfy-aix are aem to be 
excIusiTcly* restricted to the lowaat and the uppermost of the tline gioapa distin* 
giiishcd, the Ootatoor and Arrialoor groups, namely, tea apedM ooonmag in the 
former and twenty-six in the latter group. 

Out of the ten species from the Ootatoor group four appear to he identical vith 
European species from Cenonianion hods, hut only one of the idenlifications ha^ 
been considered as certain, namely, tliat of CUiaria hirudo, while the materials for 
Ae noognltian of Cfalarit neiisitJaM, mA-veiiieiille»a and Farti^domeiuk aie not 
RuflBcient. Tlierc can he, however, little douht that not only these, hut also the 
other species, oanaidered as new, exhibit a markedly close affinity to Upper Green- 
aand ftnna, and that, therefine, the Cenomanien age of the Ootatoor group is con- 
firmed by the esaminatiOD. of the few Echiuoderms known tirom it. 

Tlie twenty speoiai from the Arrialoor group are, with three <x possibly four 
CKoeptions, pecoliar to Uiat group in India. The exceptions refer to EMM' 
Coniu conicut ( = Galcritet albogalerutj, Citlnris sceptrifera, MarmtpUet Jfilleri and 
possihly Jf. or/i«/Hi; all these occur in the Upper Chalk or Senonien beds, thus 
adding to the former proofe regarding the age of this group, which corresponds to 
d'Orbtgny'a ienooiai and Danien. Taking now the entire number of Xohlnoderb 

mata from South India, I consider Echinoconua conicue, Cirlnris hirudo, rrnieulosa, 
and teeptr^era, and MaraupUet Millerif as sufficiently certainly identical with the 
same species in. Borope, and fhia wonld ghe twelve per cent, whidi the Sooth Indian 
npper cielaaeoiii deponto h«ire in emnmon wi^ {hoae of Europe. 

• m in I M . ,., , u < ca|r ifMiH «UA oNui fa Iht AnWaor tad pairiUr fa O* TMimt^ gtnr, 

bat Uic Utter ii (ax t'rom ontain. 
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INTRODUCTION. 



TliP second division of the Actinozoa, irpresentod in the cretaceous deposits of 
the Tricbinopoly district ia tioutli(ira ludia, comprises the corals, — Anthozoa, or 
IVdjpi, u thef era oHml oftUed ia socdogioal wmibiiiiIii. Tb«y har« jkMai 67 

spei^es, of which the mnjority occurs in the lowest bods of the series, tlie OotatoOf 
gfoop, while the two higher divi^ons, the Trichiuopoly and Arrialoor groups, are 
eompantiTely poor in oonila,— just the levem of vbat I Ibnoerly ateted reapeotiog 
the Gastropoda and Pclccypoda. The number of sjx-cies whicli had already been 
desoribed from Etuopean cretaoeous depoaita ia small, but the geological results, in 
point of oompuiMMi of onr hum ud ite age vith that of foteiga deposita^ ia nther 
an intereating one, M I abdl have oooMion to notioe nt tlw ond of the detailed 
deaoriptiona. 

The amaller the animala are, the more steadily and energetically they appear to 
work, in order that they may replace by numbers what they lose by indiTidiial size. 
Indeed, even setting aside the interest which the study of corals possess for the 
morphologist and the systematic zoologist, few other even of the higher classes of 
the animal Idngdon oaa compote with the importano^ which the corals possess, 
and for asfcs past hare maintained, in the economy of nature. The distribution of 
the corals i|i the diiTereut depths of the sea has bceu for years past studied with 
ooDsidcnble intereat; and the reoent re a ear ehea in deep aea diedglnga aie adding 
larj^ely to the iiif'irmation, which is placed at the disposal of the geologist. Need 
I mention the enormous value which Darwin's and Dana's studies of the forma- 
tkn, estant, and diatribntion of oond reeft poaaeaa tot geologieal reaearehl It ia, 
I l>clieTe, justly asserted that more than one-half of our ancient limestone forma- 
tiona ia to he attributed to the existence of corals and their colonies forming reela. 
"What gteater bdp can a anrveying geologist find, than ia afforded to him by the 
discovery of an ancient coral reef, or of a roef-limestone I If he had been up to that 
time in doubt about the stratigmphical series of his beds or formationa, he finds 
himself upon that diaoovery quiie at home. Ho knows where he has to seek for the 
ancient land; he looks after certain animal forms in the lagoons; after others in 
and on the coral limestone; and tlio thickness and character of the cropping Ottt 
of the limestone indicate to him the rcluliuu of the beds beyoud the reef. 



COMLS OB ANTHOZOA 

FBOX in 

CEETACEOUS EOCKS OF SOUTH IIsDIA. 



Sub-kiagdom. ACTLNOZOA. 

Clasa, ANTHOZOA oe 00BAL8. 



Chabactbiu — Actinozoa contMing qf a digeitive cacUg, providied with a tingle 
opening, wMflift <t of«i, mal, and geitUal, intenul^ divided at certoHn regviktr di»> 
tuneet Iff mmknmm or lamina projecting toward* a real or imaginary axis, while 
the upper edge U eHtrotmded hg radiaUy ditpoted, generallg hollow, tentaeletj ntale 
tmd female geneeoHee mtd eeenHonarg organs ntuated in the to-called heiM Muem 
tie membranei or eepta ; prop»g9tbm take* place by ova, or by budt, or partial diet- 
tion ; tpeeial orgnng of the aentet, of respiration, and circulalion, and, an a rule^ 
also qf locomotion, are absent. All the Anthozoa are in their natural state 

The 'Histoire Natarcllo dcs Corolliaires' by Hilne-Bdwards and Ilaitne, 
' Klnsscn und Ordnun^pn dpg Thienroiphes' by Bronr, mnny treatises of Zoology, and 
reocatly EromcDtel's Zoophytes in the Fal6ontologio frdu^aisc, VoL VIII, contain 
tnob detadled aoooonta of tbe history, otganintioii, geognphioal and geological dis- 
tribution, etc., of this class that it mxild be quite superfluous to repeat tllfi tame in 
this place. It will fully serre oov oljaet towards a proper undentandiBg of the 
doMriptrra poirtkm «f tbis monognipli, and the terminology UMd therefai. If I 

ittcmpt to give a liriof abstract of the r^'eneml stnirture of tlicse onBtBNI^ fbllOVBd 
by a £ew voids on tbe distribution and classification of the same. 

The Anihosoon in its simple form is a more cr less round or eyUndrioal aao, 
naually sessile by a broad base, on the opposite end prorided with a sinc^lc oral 
opening, anixonnded by tentaoles, of which there are four, six, eight, or a multiple 
of these vnmben present. Die oral opening passes through an enlargement, formed 
by an inverted portion of the outer wall of the body, called the stomach, or directly 
into the largo internal cavity of the body, which is divided into compartments (the 
KHadled locvli) by the mesenterial lamiute or septa, these being in on equal or 
■uilkr somber present tbui the tentacles. Ihe mode of derelopment followed in 
these organs is of great systematic itni>ortance. TIhto nppears to be no strict 
separation between the animals which possess a so-called stomach, and to wliich the 
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name Anthozoa, Pol}i)i, or Corals, is restricted, and those in which the mouth 
diieeUy eommimimtM irith the genenl mfUj of body, and wbieb, tcoonUng 

to Aijassiz, have iu late years IxMin transfcrrod to thp TTydrozon, — nnniclv, the sq- 
called Podactinaircs or LvcikXASuodt, together with the Madreporaiia tabulata and 
rngow of Milne-Bdwftrds and Haime. 

The general cavity of the hotly is intcnially in its entire extent instriieted with 
cilia i tbo chylus is formed in, or passes from, the so-called stomach into it, and it« 
droolatioa, •> wdl aa that of the water for purpoaea of lespiration, b pro- 
duccd through these cilia, while the tentacles act not only as prehensile origans for 
obtainiDg food, hut also for producing a current of water leading to and from the 
mouth. This very simple arrangement dispenses with the necessity of all other 
speoiBl orgUIS or TeNda fioir dlgMtion or respiration. Equally so a nervous 
system, or special orjEjnns of sense, are absent, but the soft parts of the hmly, and 
particularly the tentacles, are seusitivo both to touch and to the li|;ht. Some 
natoralistt bdiave that the preaenoe of peooBar hnmched cells in the ofal diao 
indicates the rudiments of a nen-ous •ivstetn. Tn «nme of fbe Actiniaoea there are 
peculiar thread-like organs, tbo so-called craspeda, jirescut between the aepta, and 
fheae appear to aet, at leaat in wane oaaea, aa aeentioDaiy oflgnna and aaaiat in 

dis^estion. Besides there are in '^onie Anthozoa oflier Orgntis for the defence of the 
aoimoU, the so-called nettle threads or acoatia» vlucb arc omissible and secrete a 
■harp floid in the enidn or nettle eellB.* 

The Hcxes are, as a rule, distinct, either in the same or in diffsient indiriduums, 
and in some cases of tbo compound coiala one sex is said to be restiicted to a single 
colony. The progeny leaves the mother either in flie finm of fertile ova, or as a 
developed Anthosoon with tentacles. The young, when it leaves the ovum, swiraa 
about with a row of cilia, gradually the body curves, forms an internal cavity, the 
rudiments of tentacles appear, and the young Anthozoon becomes sessile. In 
other oases propa^tioa takea plaoe by buddings or genuaatioii, and thna oompoand 
ecdooiei are formed. 

lAe body of the Anthozoon is composed of an external and an internal 
oOiBpbearinir ddn, each conaistlng of aeveral layers. Bi^een them ia the mua- 

cular system developed, the several layers beini,' cnmpo^e<l of vertical or lonjjitudinal 
and of concentric fibres. All these soft parts ax^pcar to bo in certain ca«e$ capable 
of aeoreting solid portieleB of various abapea, the so^saUed aeleritea or aolerodei^ 
mites, which either remain isolated in I In- fleshy or dermal nia^s, or they eoalesce 
to a more or less solid, reticulated or porose skeleton, which was called scleremhyiaa 
by Meaara. Uilne-Edwarda and Haime. 

The caleifieation, or rather sclerificatioa, proi^sses in aUOMwhat different 
manner in various fornu. In some it takes place only at the basis of the mgle or 
compound indhidanin, and eontinnea to grow and brandi aa a kind of axis, 
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surrounded by the soft or partially hardened parts of the animal. This kind of pro- 
gim hai baen oidled bjr Dana fbot^eereiioa, and fiiniis the w)«ealled«eIerote«foof fhe 

€hatoesZItM Ot AsTirATuiTi.h. In the so-called Mti(lrt'porari;i tlio sclcTification takes 
place in the whole derma, cither cxteruallj as exoiheca or intcmallj as endotheca, 
or in the central eolnmn, forming the so-ealled eobmelta; all these aeerettone b^jiii 
at tlie hose of the individuums and spread gradually upwards, forming a more Of 
less complete cup or ealifx. Tho ondothecol system is atrengthened by a 8clerifica< 
tion of the mesenterial membranes or laminae, which extend towards the centre of 
the animal and form the so-called septa, while externally these often oonespond to 
or pass into similar elevations, called the cotta. The septa arc either connected hf 
vertical cross bars at certain regular distances, as in the Fuxaio^, called nynaptieubt, 
or they are conneoted Ij mon luniiootallj ffistributed carved lamJma in inegitlar 

manrrr ; these arc called dUupi ments. These, again, arc distin2:uislie<l as rudn. 
thecal or exothecal dit$gtlmmtf*, according to whether they beuome developed 
betiraen tbo eepta or between the oostn. The oolaiiMlla is either a tme aon, 

solid, columnar, fibrose, ».pon!^ioi>c, or laminar, or it i» a JMWdChOOin m e ll a, UWldj 
fonned bj a twisted prolongation of some septa. 

Between the inner terminations of the septa and the oohundla then are in 
■omc forms of conk lamellar or styliform ptoeaMea derdoped, which mttiMp<Ui. 

Both the septa and poll generally follow certain rules in the course of their 
development. As already observed, the original number of septa is either six* or 
eight; these are called the primaries, the subsequent the sffoj; f/arie*, and so on. 
Taking six iniiiuirii -! M-* the most usual numliiT, i'ik-U ot' tlic six original compart- 
ments, including all the septa of subscipoat orders, is culled a tyalem, and tho row 
4rf lepte itself a <yefa. Tin six piimaiiee tan followed by mx seoondaiiea, each 

system }'Hnn'j; divided by one septum, this bein!^ the second cycle. This is followed 
again by a division of each compartment into two by a septum, there being twelve 
of them in all, fiHcmiag the third OftSa. Up to this ^ septa of each eyde are in 
a regularly formed oorallum equal in length and strength. Tfie fnurfti cycle is 
formed by twenty-foor Mpta, but thegr are not equal, bocauso after the third cycle 
each subeeqoent order ooniieb merely of twelve septa. Thns we have in the finurth 
cycle twelve septa of the fourth and the same nvunber of the fifth order. Tlio rule 
is, that the twelve younger septa appear first next to the oldest septa, and then to 
the next older, and so on, and lliat aeooniing to tiieir appearance they increase in 
length and strength. In the same way we get forty-eight septa in the lit'th cycle, 
bclonfrin;; to the Gth, 7th, Bth, and 9th orders, and soon; the coral would then 
possess ninoty-six septa, of nine dillerent orders, in hve cycles and six systems. 

The paii always appear after the full development of the septa, and, therefore, 
they are never present opposite the septa of the last, but always the preceding 

• AooMding to Iiadwig, tiw B«(M* nlw mgmXj mx (riaui; tfla, Int two «r tlicn btonu obwifte, th« 
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cjcles. They ace either all equal and Ibrm a single row, or coronet, or unequal, 
fonuing two or more ooroneta. If on! j one oorooet of poli ii pment, it eznti 

oppr'siie tlic sopta of tho poniiltiinato cycle ; if there are two coronets, Qof MB 
jklocod opposite the penultimate and antepenultimate cycles, and so on. 

The Mpta we on ttie upper edges either entire, or granular, serrsled or dentate ; 
laterally they are granxilar or spiuulose. They are, ho\vc\ tr, not in all cases 
regularly developed. Sometimes one or the other of the primaries become obsolete 
or smaller ; in other eases hro or fear of the eeeondariea heooou eqnil to flie pii* 
maries ; and in such ca^ics wo have apparently 3, 4, 5, 8 or 10 ty^ttua InalWKl of liz. 

All these characters referrinf^ to the scleroderma, — the preeenoo or ateeMB of 
an exotheca, of di^pimcnts or synapticulis, or of pali, the number of systems, 
QjdM and orders of septa, and iritetlier their uppor edge i> entire or not» eto.,— 
of the greatest systematic importance. 

In the compound coralla the single individuums are more or less closely con- 
nected with eadi other 1^ tiie ccBnenohyma, wluoh ia solid or poioa^ oellidar or 
lamellar. Its development depends iqpon tike manner of more or less perfect genu 
mation of the coralla. 

I hare already observed that all the Anfhoioa are inhaUtants of sea or hracUah 
water. They are distributed in all latitudes, but, aa usually, are more numerous in 
tropical than in cold seas; the reef-buiiding corals arc restricted to the former seas. 

OomparatiTely only a small number vt species, mostly the single coralla, live 
in great depths of the sea ; as a rule, they do not extend heyond about 20 fathoms* • 
and generally they prosper best where the water is clearest and most agitated by 
atmospheric influence. On the large reefs only the upper layers to the extent of 
one or two feet are oooupied by living individuums. For the study of the character 
and extent of the various coral reefis and their importance to the j^eolo^ist, I must 
refer the reader to the works of Darwin and Paua. It is sufficient to say that the 
knowledge of the fossil coral fauna is no less important for Hie detemdnalion of 
the age of geological strata than that of any other group of animals. The simple 
fact that whole genera and families of corak have become almost entirely extinct 
indioates the necessity of their foasU remains for the systematie aodogist. 

Tlie classification of tlio .Vntliozoa ia by no meiuis so easy as their simple 
organisation might indicate, and there is considerable disagreement between various 
authors even as regards tiie first prmdples which ought to he adopted. For oitr 
pju-pose, it ^ill, I think, be sufficient if I give a sketch of tho first few divisions 
according to Bronn, his arrangement being aniy alighUy modified firom that of 
Messrs. Mllne-Ed'wardi and Hafme. 

Bronn, paying more regard to the mode of mnltiplieation than to the number 
of tentacles and loculi, divides the Anthozoa into — 

I. — POLYCYCLIA, with six primary tentacles and locuii, both increasing in 

number with age, forming two or more cydes. 
( Mfl ) 
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II. — MONOCYCLIA,* with six or goDomlly eight tentades or loooU, not in- 
creasing with age. 

Tlic fcrnnor order very closely corresponds to the ZOANTIIARIA of authors, 
and the latter to that of the so-called ALCYONAllIA, adding to them the 
JjrmATKXDM witii liz tentacles^ as ahowingr In many napeots dose lelationa to the 
OoRortyiDM with eight tentacles. 

The first order, to which the BuliBe<iueut remarks will solely apply, is divided 
intOf— 

"L—SctsaoneMMATA or MADSKrojunu, with the aderencliyixui a man 

or less solid, complete skeleton, and 
11.'— MALAcoosMitATA, with OT withoutf single loose selerites in the derma. 
The Madrepomria are generally dinded into tivo sub-onlcrs : 
1. M. .imso/sA, with the eepta wall developed, and the whole aelecencbymB 
solid, not perforated. 

8. jr. rMMFOMATA, with septa wtH developed and the aderandiyma petfimted. 

3. M. TfurLnsA, with the septa nidimentarj'. 

4. M. TAMCLATA, scpta woll dcvclopod or rudimentary, chambers divided by 
lioriMiKtal landnsB. 

6. M. sr'/' S.J, witli only four primary septa and systems developed in the fhll 
giomi eonlt septa neTer porose aud not granulated laterally. 

The TJomATA ace noir generally cafined to the Bydion», hut I have already 
ohaervcd that the rcaearches in this lespeot do not appear to me conclusive. The 
same has been predicted of the MVaWAi hy some authors their transfer into the 
Uydrozoa has actually been carried out, and now it has been shown that there is still 
leas rmann for this somewhat hasty alteration of our systematic arrangement. 

In the South Indian cretaceous deposits wo have fifty-thrco species belonging to 
the ilf. AJVHonA, three belonging to the M. rEsroiuTA, and one to the M. tabvlata, 
Tbrir diatribntion in the diflenat fkmiliea will he leadilt^ seen from fhe tahb at 
the condnding pagee of this Monograph. 

KAOBIFOBABIA AEOBOiA. 

VamUgi—OABYOFMTLLIDM 

Tbc«o include a number of genera with simjilc coralla, attaclicd by a naiTOW 
base, or i'rcc, with rovmd or ovato calyces divided by aepta, with ono or more rowa 

• HU DrcTCUA or thi> T.nsvSARiiDM «rc, I thhiV, ri^liUy eicludcd from th» Autbouia. 

^ I *ja by no mofctin cprtAiii t}iat it ifl corr. '. t<- sj"' ik of 1i it r.-it.il At-trrii-i' i.f K-li'rit.'vnr -illij irnr^MTiI'; Vi>i]c. in 
the AeHxiacta, *■ in gencrtilly iliino fveu i-j in'i-t r,.. iit -iurka u:i XM.af^. In tiiy laji.-r uw \m aniitoniv uf 
flffyaWw* SfAlV/^rmna, I hftvr, I U-Iicrp, Mtihliwlonly :*h'iwn ntil otiljr liiL* |in'wnco(il' li-<jfc stL-lLTuid jurtirli'ii in thf 
intmal tiM«*, bot of *n lOmoct n^ilar network of tlw nme. iCouii^. Jjnn;. A. S. I)., IfkJy, vcl. ixiviii, \<i. iv, p. UBj. 
I do not ooosidcr it »t nil impniMUo ttut tbo pnwoni of i- U iiU'* will l« prnvcJ al»n in othfr atmiUr epwiea. Tbe 
plan which I mralil nwonmenil br thn piuiioM \» to kill the wimiil giadaalljr bjr adding fiwdi to n* water ; thm 
place tlia iiitdmai in a platiiia cracible and h»t it, tmtil oU urKaoio matte l« lan| «ft b ftil IWWr I oKalMA tb* 
rndiiMiiit of an almoat ngnlar tUatoa in th* abon-nuoUcned Sagartim. 
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of paU loond a red or imaginaiy oolaineHa, and irith Che ohamben open In the 

entire Lciglit of tho coraUunu 

The C^nropBxiuoMt whkik won by ^ilne>£dward8 and Haime considered 
MS snb-fiuuily of the VvttnmuBMt dllhrftoiiLfhehHer by the prosonco of pali. 
Fromentel (Fal. Frao^. tair. cret., vol. viii, 1S68» p. IflSi) distin^ishes fifteen 
srcncra, and indicates two more; hut thiw of these genera occur iu South India. 
Caryophyllia with four, Trochocyatliun and PlatycycUhtu «da]i. willi a single species. 
The taA geons bdongi to ttie group with only a single taw of paH; tin two otben 
have a donhle low cf nooquil but ample paU. 



Compu Dttoosn, BiJnoot. Soo., vol. nii, Sui>pL to Cmt. Coali^ pL II, No. li p. 2 ; franMOtel, 
M^l Ynm^ tnr. cret, vol. viii, 1868, p. 164. 

The CaryophyU'ue have a simple corailum, vhioh is adherent by its base to 
ibnign mamm ; tiie calyx is circular of somiewhat orate^ generally latiier concave ; 
the columella comjiosed of twisted and more or less confluent lamellic, forniini!; a 
crispaie, convex upper end ; the pali are well developed, all of the same form and 
■iae: iq>ta atiaig1it» rather Vroad, someHmes dightiy Ihiekened towards the inner 

end, generally arrani^'d in six, very rarely in only ftf€!i* systems, which are r>reasion- 
aOy somewhat irregularly developed ; oostsa nomeroas, sub-equal, straight, more or 
kasflncly granular, generally most distinct near tiie calyx, andbeoominglendistinet 
tofwaids the base. 

Stokes in 1828 was the first to define the present genus in the sense in which 
it is at present aooepted in science. D'Orbigny called a fbw fossil species Amblo- 
lyaClM^ Ifldle otheca he rcfcn'ed to Cyalhina. This last name has alsu beenaooepted 
for the ecetaoeous species by Messrs. Milne-Edwards and Ha line in (heir 
mODOgiqpb of fhe British cretaceous species, but in their Hist. ^'at. d. Corall. the 
proptiety of the name Ois«yoplf0Mi was re>eatabliahed. Vromentel (L «it.) nnttes 
to the present genus also Jialfi;/r>/otf!'iK, Milne-Edwards and Hnimc, which he 
says only differs from typical CaryophyUus by thinner pali, more closely united to 
the septa. 

Xbe qpedee of Caryopkyllia occur both fossil and recent, hut the oeounonoe of 
flie guns in rooks older than cretaceooa is not sufficiently certain. 

There are four spocies of the genus rqpieaentBi in the EkmiHk ladiaii oretaceous 
depoaits; all belong to tho group with tiie aapta aaaaged in six ^sterna, and all 
qipear to be aa yet uadesoiibed fonni. 



I. <?(?«««.— CAIIYOPIIYLLIA, Lamarck, 1801. 



• OLimmftta, 




Inf. cnt« Tvl* tSi, f» 168. 
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1. CAKYOpnTiLiA Abcotensis, Slolicsia. PL 1, Figs. I — 10. 

Ti'r/jhiifii Ar'';lfKiih, Forbes, frum Byndieliprry. 

Caryoph. corallum incerse oonieum, taoeliee elalum, per-tariabUe, frequent imtue 
pernio eurvahm et ad ittienath irregutarUer eotUmetmrn, ban attffuttwnma afflxtm; 

miperjicie Buhlivri, pnipe rn^i/mn coxt'd'it", CdhIhHh »uh-a'qu(ilibu«, ohnolett; rugttMu 
tel oiiDiiiiio Utcigatii; califce circulari sen fere circuhri, medio prqfunde exeavaioi 
»ep(U in ijtKitnor cgdia tapmime perfectU dispotitis, tattr^Utr Mi^Hiim g r t mm 
lulls, ad morginem calyeis comexe eieMtit : primarikj brttmlmk , tt mit da r Ut prnui*' 
liim brecioribiM aique tennioribw, terminationibut eon$pieuiter inertutatit; palit 
duodecim brevibtu, modiee inenuaoHa atque exaertia, ad temimUiouea aeptorum ad 
tfOum HfHm perHMeniiwm akia; ookmella breeiter Hbeea, comttmt, nigoaa,/olioae 
toftUp tifoittt {MteAin ptirfflM Mdfjwv diouutfi omtut^ 

This is an oxtremely variable spocios, reversely conieal, antl always poaMMlllga 
Teiy Dorrow basis, aoniBtimes with a slightly dilated disc hj which the ipMiaMiHi 
WW9 MMile. Tbe oonli ham generally • beij^t of about 17 mm., and tbe oalyx 
» dianntar of 0 oiv 10 mm. Specimens of 20 mm., or a greakr lieidit, are very 
rawly met with, and equally rare are those with a very wide calyx, such a» tbe 
sixxiimca represented in fig. G on pi. I. The mural theca is well developed, 
lather tbimring out towards tbe edge of tbe oalyz. The snrboe ahowa at dia* 
tanccs irrcj'tilar rugosities and contractions, on which (lie costfc are sometimes 
ohsolctely tiraceable ; but they scarcely ever reach as for as the base, and the lower 
part of flie polypid it maiOf qnita amootb, wbile near the npper edge tbe 

eostic arc always distinct. They are sub-e(iual in strungtli, siiiootb, or very 
finely and distinctly rugoee. The calyx is circular or very nearly so, deeply 
emsvalad ba tbe oentre ; tbe oohimella, oonyez, rugose, and oompoaed of twisted 
lapfflff^- There are nearly invariably four complete cycles of septa present^ 
arranged in six systems. Tbe pali are of modemte length and strength, twelve in 
number, one being opposite to eaob tertial septum (see fig. Sa). They are slightly 
raised, and in the lower section of the corallum beooaH^fberefore, oonlluent with the 
adjoining septa (see fig. 10»). Ibe columella ia teiy nearlj aiie-fllltb of tbe eatire 
width of the calyx. 

Zoe^ify^'Bm/t of Andoor, in a pais oolonied, modemtdy ooana Mndrtoae; 

eommon. 

^oma^MMi.'-Airialoor group. 



( M9 ) 
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I luve lelectod for tbe above tpeein tli» 
Forbes dewiibed a Soullh Indian foadl aa— 



q^eoiflo term under whieh Prof. 



Tnunimua ammm, lee PI. I, Kgt. 11—12. 



IBML nwQMl.8omliHta,«f>Ul.liiii.%i.»«Ma«. 

For1>ei account is as follows : 

* 2*. fufa cyiindrica, conica, elongaid, diteo exeatato, lameliia (30) /ortibiu 
*raiiato; Meribm imdulaHa, Hriaik, HriU IsimNSw, eai^erli$, fVjwIorflhM^ ogiw- 

Uibus.' 

'Diameter of disc inch. Entire length (or height) 1/y inch.* 
*A eonical species, mually slightly bent, with finely aud regularly striatod sides, 
'and n stnr of many strong promineDt lamell». The specimens ore rarely well pre- 
' served. The species is gregBiioM. It approadhea neadj aereial oretaoeona and 
' also some tertiary forms.' 

* LoealUjf. — ^Pondioherry.' 

It is impossible to identify the species from such an imi>erfect description, and 
tlie two figures, of which copies are given, do not assist iu the dctormiuation. 
BtiU, it la bgr no meana improbable that Prcrf. Porbea bad apeebnema of (be aboyi^ 

named C<t)-i/iii>liyUia before liiiii. .V carefid comparison of the type is necessary. 
I was uitfortunately not able to lay hands upon it when flinmining forbes' ori> 
ginab In 1807. 

D'Orbigny referred Forbes' speciea to 17//p<o«»<i7ia, (Prod. II, p. 276), and 
Milne-Edwards and Haimo to TroehotmUiat (Hist, Nat. des Corall., II, p. 1G2) ; 
bat I do not think that either Forbes' description or figure giro any positive iudi- 
cation for the latter generio determination. Indeed, Verb ea* figure 9 iifpeiia to 
me to indicate tiie presenoe of a oolumella as well aa ef pali. 

2, CAttVOPHTLLIA CIPHLIFORMIS, Sloliczka. PL 1, PigS. 13 — 15. 

Curi/oph. coralluvi Ciipuliforme, basi anguata ajjixnm; Cottit inir<i't<ilif/iis, for- 
tioribiu /ere propi bmm, aUeris ad medium^ eeUtit in parte tuperioi-e, orieiUibtu, 
omMimit grmit rotandaHt omaiit; eafyee tote rohmdato, modice eonomo, ad mar- 
gbiem ftiibacitto ; aepda ieiutihiis, in quiitqite cyclis d'ispoitit'ts, priinU r/wifuor perjeclit, 
^(HilUo imperj'eclo; palis decern ad duodeeim elongatit, crassituculU, ad lernUiuUiottea 
aephrtm ad iertium eyehtm perUnmttkm mtii, mno ui dudbut pali$ noimtmquam 

(ibwlis ; colnmeU'i lumeUis .-nspatig, tortU, awjtn ftmXo ^09«U», temtSbm COn^fOmUt, 
cireiter ncrlam jxirtrm c/yciti dhmetri tequanle. 

A cup-shaped oorallum, generally about 12 nun. high, aud with the eolyx 
10 to IS mm. in diameter, affixed by a Toy narrow flat baee, wbidi easily wears 
off, and then the specimens appear to be free grown. The surface is unequally 
oostatc, almost in its entire length. The twenty-four oostte, eorrcapondinar to the 
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of the fourth cycle begin in the middle, and the last nearer to the edge of the 
calyx; thoy gradually deenase in strength, but all arc oraament'ed with densely 
set small, round, granulM. The calyx is round, wide, and moderately concaTe; tlu 
calicuhir margin mtlier sharp. Tlwre arc four perfect, aud a fifth generally imper- 
fect cycle, the total number of septa being 7U to 82 ; all aro thiu. The pall are 
modetatdy doagated and thick; there are nmiaUy twdre of thorn, but Mmetimes 
two ar» cBtfllaeed or not perfectly developed. The columella consists of very 
thiu and much twisted aud contorted lamella) ; its upper surface is very slightly 
raised and spjnuloae, and its width ia aboat ooMixth of tiiat of the calyx. 

This is a vory well marked ami onsily flistiiiiruislinlili- sjiceies, both by its short 
oup-shaped form, with rather strongly aud unec^ually oostate surface, and by the 
lai^e number of thin laterally only very finely spinnlaied Npta. 

Localiiy. — ^Near liIoraTiatoar, in a jreUmrlah oaloaceons sandatme } three aped- 
mens have been examined. 

Formatha, — Ootatoor group. 

8. C^ZOPHTUJA oxAKVLirBBA, StoUotia. "PL I, Pigs. 16 — ^17. 

Oarjopk. eorallum t*b^tindr«eeo obeonioum, brme, bati anguilata afque em- 

fracla, pnnlum riimtln, uffi.ritm, fore, omninn coxdittun, rosiis sub-eeqiKilibiw, dense 
granulal'u; calyce circulari, parum excavato; tepiis ienuusimit m quataor cyclia 
pmfietit dUpotiUt, lateraUter minute grmpiatit; palm duodeeim ehmffoHt, ptmlo 
inerauatii, bmUer ek-vati>i, ad leriiniialhnes seploniin ad lerlium c;/<.-lu>ii pcr/hieii- 
turn titi$, atque cum Ua fere cot\fluentibu» ; columella circa quiatam partem calycit 
diametri occnpanlc, tamettit tenmitiu tortia composilu, jutututam elmata. 

Corallum short, sub-cylindrical, reversely conical, the base being rapidly con* 
tnoted and lUghi^ earred, the only po&ct apecimen having bean aaaaile on a 
»mn\\ Peloeypod. The mural tlieeti is very thin, and the entire surface covered by 
densely granulated costie, slightly varying in strongth, aud uoarly quite straight 
The ealyx is cireulai', exoeadfaig the height of the eorallam hj one or two niilli- 
meters, the total height Wing 9 or 10 mm. In one of the specimens, with a i)cr- 
feet outer surface, the calyx was slightly concave, but it was so obliterated with 
adherent rook that a aeetion had to be eat, in order to see the distribution of the 
septa. The only otiier specimen is a cast. In both the septa arc very thin, .slightly 
undulating, arranged in four complete cycles and six regular systems. The poll are 
elongated, slightly thidcer than the primary septa, twelve in number, one pains being 
opposite each tertial septum. The columella is rather brood and composed of ve^ 
thin twisted lamdUo ; its width equals about ono-firih of the diameter of the calyx. 

This is a very beautiful species, resembling the tertiary Australian C. violOj 
Duncan and Wood, (Quart Joura., Geol. Soc., London, vol. xxvi, 1870, p. 293, pi. xiz, 
fig. 1). like this ^eeieB it is remarkable by the almost mtire absence of an 
o ( 1*1 ) 
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epitbeoa; the oMt«e, oormponding to tlie fint flwee oydn, originate almoit tmme* 
diately abovo the ))a^^, but the granulation becomes giadoally stronger tuwards 
the upper c<l|j^ of the corallum. In both specimens the four cycles of septa are 
peifieet and very regular, but thu [Kili are only slightly promineut and almost 
jolD Am tertial septa.' The gnimlea on the cootn are all loondad. In a Notkn 
Rome distance below the calyx the two adjoining pali ^tpMr almost to mite and 
moet with the soooodary and tertiary septa. 

ZoeoliMw.— Korth-eaet of Odfann; a sin^ oast ipeoinien in a wUtiih aheD* 
limestone; east of Kaiirny, also a dttgle qificinMm in a aan^ limestone. 

FortHation, — Ootatoor groopi. 

4. CAKTOPHIKU4 VtLUJOM, SMietka. fl. I, ng. 18. 

Caryoph. coralhim mb-rt/lhuli-ieinii, riireafiim, hntin nemi* ttmpremvteulum 
alque ba»i compreua ramote dilattita ujjuum, theca murali ittmMma ; tt^perfieie 
eHurino eotlaia, cotHt MtSw^iMfitw, neeUt, latitiMm tta , moHee ekvatU, miiimiMme 

(jt-'Vi'tlatt' rii;ni!i'>>is ; ralyct' f'fc ciixulari, patiluhtm exeuBOtO ; Mptin teiiuifuiimt, 
paulo undulatia atqiw lateralUer apiuuiia acutituculia ntntMrofit kutructia, iu quatuor 
<yclu perfeeiu ditporifit, paUl duodeelm, dtmgatitt tentriSw, otf femtMotiicMie* 
teptorum ad tertitm eyelum pertiwnlium ac breelum aitis ; coliimetta tamettk temna- 
nmit, tortit et apiuulotu composita, dm. quarlam partem calycia diametti mqmmle. 

Tliis species is readily recognised from llie other -^uh-eylindrieixl forms, like 
C. Jiredai or V. Debet/am, by the peculiarly cumpix<!it>ed aud ramose base, by the 
external sor&oe being ottirely ooetated, by the Tery tiijn, spinnkse septa, and the 
rather elon'^ated and slightly thickened pali. Tliis last charaeter shows that the sixrcies 
belong to a group of Catyophj/Uia, which Milne-Edwards and Haimc separated 
under the name of Sail^athUt and irtiieh Vromentel, I tbink, rightly onftes 
with the present genus. 

XoMltff.— Ootatoor ; a single i^iecimen occurred in a light ooloured limestooe i 
fbe oaljz has been so nmoh obliterated by adherant rock that it had to be filed aS, 
in Older to permit a dear vieir of the diqnailaon of the s^ta. 

JPuvMiioit Ootatoor group. 

IL OamM.— TR0CH0CTATHT7S» JfiliMJSlHanli. and .BofiM. 1B«B. 

The oonllom is oapoUlbrm, or more or less (^lindrically elongated and ocmoid, 
seedle by a dilated or pc<lunoulato base, but generally becoming free in the adult 
stage; mural theoa well developed in the entire length of the oorallum, costte 
grannlar or aometiniM ipundose ; oalyx moderately oonoare ; septa in six systems, 
and four to six cycles, above sharp, laterally striated, and granulated ; jvili numerous, 
unequal in length ; columella well developed, broa<l, composed of twisted strings or 
colunuis, or contorted lamina;, granular and generally convex at the upper cud. 

( i*a ) 
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Httne-Edwards andUuimu united d'Urbigny's Aplocyathut with tho present 
geaoB. and Fromentel (L p. 174^) ikikm that ^mrtuftMm k not iefanU« fkom 
the saiTie, ns it only dilTers by a somewhat )nfgi \uM and • ftv ndBor painli in the 
structure ot' the pali and the columella. 

Tbe 2Voatocya<M are fband from the middle JviaHlo period up to the pr eacnt 

time ; they appear to have been most numerous, however, in tlie ttTtiai-y poricxl. 
All the oietaoeous epeoiieef soveu or eight, m yet kaowa, have their oostee grauulatedj 
not spinoee. 

Only a sin^ ipeaiei of tiie genma haa been met with in the Oolatow bed* of 
Southern India. 

TsDCHOCTATBDi Anuria, SMtoOa. VL I. Tig. 19. 

Trochocy. corallitm cnpuliforme, latiut qttam altuin, bast ohiuae conoiJfum, 
libtrum, mperfwie cottatum, cottU inaqualibiu, g}'anulatim rugulosis ; septia aufra 
«e«f jlMeajM, im quinque cyelu—qttaiuor peffeetit, quinto imperfeoto — ditpotUk, Utter- 
oBler 0nmulatit: palit vireUer 32, valde maqualibu§, nonnunquam mbreetit atque 
iKaqualUer huramatit; tt^mMlla lata, tamettittes, Matorti* atque ea^fiieeidibvM 
eompotila. 

A small onpnUform species, very closely allied to ZVoeA. Bknej/anut, Milne- 
Edwards and Ilaime, from the En^jUah Ganlt, but diiTering from it by a filth im- 
perfect cycle of septa, and by thinner, more irregular and more nnmeroos pali. The 
oostm corresponding to the first three cydes and half of the fourth oyde differ 
Teiy little in thiokncsn, but the remaining are very much thinner ; all are very 
fitioly and somewhat irregularly fjmnulatcd. The mural thoca if? aomowhat 
thickened at the base, but there is no place of attachment traceable on the latter. 

XoMMfy.— Weat of KnvriUem, in a yaUoiriah ealMieoaa aandBtooe; a aiD^ 

•pedmen was met -vnih. 

Formation. — ^Trichiuopoly group. 

III. OflNM.— FLATTCTATHUSk JIWRMaM, 1861. 
M, Vma^ tav. ant., 1808, tosM v&i, p. 180. 

Coralluin discoid or sub-discoid, witli the nuiral theca only liorizont.illy or 
basally dcTeloped and generally smooth ; septa numerous, laterally, sharply granu- 
lated, anaaged in aiz systems pali nnmeroaB, unequal ; oolamdla large, oompoaed 
of numerous twisted sub-cylindrical columns. 

This genua was proposed by Fromentel for Milne-Edwards and Haime'a 
Trotihoegathtu Terquemi, differing from the true Troehocyathi by the mere hori- 
zontal or 1)^-11 (lovdopment of the maad flieoa» vhilo bighernp the septa remain 
freely exposed. Although this differenoe appears to be only a slight one, Fro- 
mentel believes it to be in conformity with the generally adopted classification, 

( 1*» ) 
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upon which Leptoeyathut, DwMlmijhi*, and oiher gnoera aie bued. There have 

for the present only two species been described under the genus PL Terquemi and 
PI. Orhif/ii;/i, Ixith from the cretaceous rocks of France. A third speoiM has 
occurred in the Outatoor (Ccnomanien) depotite of tho Tricliinopoly diibiei of 
fioniibem India. 



Pla/tfC. coralliim ronoiJm snh-dinroldftim, hani angu»tatutn, medio jnnlo rxcunt- 
fum, theea murali ienuissitm tub-lacigata intlruetum ; calyce lato, modice excavaio, 
teptU dtmMt i» quinqtie eifdk perfeeHa ditpoittU, «»fm muumit fin aqtuOiter 
inera$galis, dense Bed minute graunlalis, lafenilifer coat'ditt intfvniptia, dicari- 
e»ti$ et «/»mt2w interpotUia intlrueiit, teptk primariU el tecuadariit fere eequalibtu, 
waaiiMmk, fertimriu pmUo ttnmoribut, dwlmt tenmmmit; pali$ 24 ebmgatit, m* 
(vgnaUftiit, lemtitM; eolumeUa ^reUer gtuariam parttm latUndimt calgok osiuMte. 
in M^fofiele gnmiUota. 

This spedM hM in general aspect a considerable resemblcncc to Pt. Terquemi, 
but is reodify distiiignithed firom it by the presence of Are complete cycles of septa, 
these being artaoged in tiz eyvtemi. The form of the oonllnm ta igeneially dis- 
coid, somewhat roundly angular at the periphery and narrowed at the hose, on 
which alone the mumi theca is developed ; tliis last appears to have been nearly 
smooth. Round the periphery the septa are almost throughout equally thickened 
and finely gfaunlated,' but in the moderately oonoave calyx those of the fourth and 
liftli eyrie .irc very much thinner than those of tho three fitrmi-r oyck"^ ; all are 
densely spinulose and costulate hiteially. The paii appear to be only 21 in number, 
(ilaeed opposite the septa of dufimttb i^eh), and are unequal. In boom cans there 
appear to be aNo sln rt pali present opposite the terii:il«, Init they aie not well 
tnccable in the only specimen cTamined. The columella is rather ooanel; gianu* 
lar and Tery sHghtly convex. 

Loc(d if I/. —yorth by east of 0(liu]n,in a gteenish-gNiy, alig^ly oakanoui sand- 
stone, a single specimen occurred. 

JbrasflMm.!— Ootatoor group. 



The ocnJla are simple, generally sessile by a bmad or narrow base, aometjmes 

covered with an cj>itheca, but <Tiencrally eosfnic on <lie surface; calyx round or 



Platxcxatbits imdicos, Stoliczka. Fl. I, Fig. 20. 



IkmOi/i-TBOOSOSMILIDJB. 
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Tlic TxocsosjiuiJ>Ji, as defined by Fromoutel, form a natural group of simple 
oonlla, witli entire edgei to the septa. The simple growth with the gteat develop* 

ment of the septa separates tliem from the SmorjpjK and allied hmSSM, and the 
presence of diuepimenU from the TrmiyouuM and OAJtrwBYLiiDM. 

Spx-ies of the fionUy are probably more nnmeroaa in the cretaceous than in 
any other formation. Only a oompaivtiTely >nv:.\ (rimhor is found recent, la. 
Southern India we have four genera represented ; Tz-ochonDiilia with four, Lophot- 
milia, Epumilia, nnd Ptammomilia^ each with one species. Of tlie iintt-named 
genns two species are identical with European ones, T. vtflexa, Reuss, from the 
Tun>n hods of the Cio=au (Lower Austria) and of Prance, and T. Mo, ProinenteI» 
from the bixls of the same age at Sougraigue in Eraaco. 

17. (?(MM.-TRO0HOfiMILIA, ming^BAourdi and Haime, 1848. 

Com p. FromiMitel, P*1. Fran;. t«rr. eret., tome Tiiijji, US. 

Corallum siniph-, obversely conoid, sub^jylindrical or compressed, sub-pedi- 
cellate, or sessile with a broad base ; calyx sometimes round, more oommooly 
d%tioal, TSiy slightly ooncave ; septa numerous in six systems, dissepimmta abond- 
aat; no columella; wall naked or with a partial rudimenfary epithcoa; ooatn 
simple^ generally granulated and distinct in the entire length of the corallum. 

This genua includes a large number of Ibsail specieB ftom ereteeeoos and 
tertiarj' de|K)sits. Four species arc fnuiid in the cretaceous beds of South India. 

Dr. Duncan, in Lis supplement to the British Fossil Corals (Palaeontograph. 
Boo., ToL xxii, p. 5.) regaids CMosmsKa as a anh-geniia of Tne^emiUa, «he ftmev 
dilTcrintc from the latter only by the very small portion nf an cnilutheca and scarce 
(iiwepimenta. Still it cannot be denied t hat the Calomilus form a natural group, 
and the genoi is retafaied HI distinct by most anthoiawlm have written OB and 
recent Conls. Indeed in gonaial oiumotor the (MotmSim muoh moie lesemhle 
the TuuamiaM than the AoaiacKZunc. 

1. TBOOHOMcnia nxresoLkt StoHetka. IL I, Kg. SI. 

Troeh. corallum bretUer cylindraceum, baai lalutima qffixum, theea mttrali temd 
ledum, cottu acutia, granulatU, crat.sidi-ibKH ctim li-iiuiorihu« qjitematttilntt ; geclione 
rotunda; tpalio cotumellari cetUiaii, mittimo; scpiis iu quinque cyclu perfeetU 
4itporitt$, primanm ad termi ntti io tu t MenuapaiUo imarauaik, 

A remarkably short, cylindrioal qpeoles, sessile by a very broad base; the 
moral tbeca is thin, and the costte rather sharp, granulated, stronger and thinner 
OiiM aMemating with each other; in some places three unequal ones, of wUeh tbe 
median is the thindnet, appear to be situated between t wo somewhat .stronger ones. 
The oal^X was very shallow, almost flat, with slijjlitiy projeetinfr septji near the 
margin; it had to be filed off, in order to show clearly the distribution of the septa. 
D ( 146 ) 
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Ihese are arranged in five complcto cycles, those of the first cycle bciug conspicu- 
oudf atronggr Uum tmj of fhe rest, wmiewbat thickened at tbeb inner ends; in the 
two next cycles the scptu :irt< riy.\:\] nr.:] only a little shorter thaa the prinuurieea 
while the following orders gradually dt'crease in aize and strength. 

LooaiUtgt — "BnA of ftenllj. in n sandy limeatoiM^» single speeimen ms fbond. 

Formatkm, — Ootatoor group. 

2. TnocHo^iiii.iA cAMi'UA, Stolicxka. PI. I, Fi'». 22. 

Troch. coraUum modwe ekcatum, mb-cylindraceum, ad iutercalla irreguktrUer 
cewAwfiMi, htui lateraiUer mtrvata pmiiumque anjputata affixmn i eottk mb^Utatt. 
Ubtu, acttlia, ffrmulaiii, fortioribuit atqne lenuioribui aUemaatibuji ; sc-tiuite 
rotundcde eliiptiea, tpatio eolumellari tub-angiuto, circiter tertiata partem diametri 
Imtfioris tequante ; teptU m quatuor ejfeti$ ditpoiUu, prSmuim alque »ee«adarii» ad 
termhtaHonn mtemat imatatiaik. 

AltlioUf.'li of a similar typo to tho previous specii"i. in beinj sessile by 
a rather broad base, the shape of the corallum is distinctly elliptical in the prosont 
form, and the septa are differently armngi.<l, meeting with their ends alonu; a con- 
siderably extended columellar space. The septa themselves arc also more irregu- 
larly undulatins^, and tboso of the tbrcc lirst orders are sub-eqiial in length and 
strength, conspicuously thickened at their iuuer ends. 

ZeooK^.— -East of fanlly, in a sandjr Umeatoneb oaij two specimens wen 
found. 

Fermatioiki — Ootatoor group. 

A third spedBiea was found a Uttle more soiifh from the abore-named loeallty, 
junih of lloraviatoor. It is a very iirjirrfcrt riic, I'Comp. fii;. 2.'3, on ])1. I); 
the oorallum is very short and rapidly increased in diameter ; tho base appears to 
Itave tieea "very bread, but,lilte the upper part, itwae not perflset) and both liave been 
filed off in order to show tho diHpo^iti(lll of the septa. Tlie lower section is nearly 
circular, showing, however, a somewhat irreguhur increase of oorallum ; originally 
it had only four complete cycles of septa very similar in form and distribution to 
those of T. camttrit. Tlie upper section is roundly ovate, and shows five complete 
and a sixth incomplete cycle of septa, tbose of the three fii-st ovelos all cndin!» at 
the edge of the columellar space with a slightly thickened knob. The oosta> are 
apparently alternately thicker and thinner, bat are on no part of the theoa mill 
preserved. Judging from the majority of the characters alluded to, I much rather 
suspect that tho present ftagmentary specimen represents a large and somewhat 
Btoidgbt growing eotalinm of T. eamnni than that it belongs to a distinot 
species. "When Ivetter specimens have been fonml, it will Lave in lie ascort.iined by 
obsenration whether the apparently cuneiform shape of the specimen is sufficiently 
oonstant to neoeasitate a separate designation from the one above noticed. 
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3. TllOCUOSUlLIA IM'MiXA, Itfuiui. I'l II, Fil,'S. 1 4. 

TrotkMrnaia nydtM, lUutt, Unik. Akid., Wien, Uatli. Nat-wim. KIwm, vii, p. M, |l. *, Ifb t—i. 
>M7- . . •v■lFr•■•nt«I.IIlLnwf.taIr.flMt,*IB.^lnkrLn.tf.L 

Trock. eorallttm coitoideum, ban allmuatHm, areuatum atque affUum, modiee 
eompmmm ; theea murali rrasgiuaetda, eo»tit acutit, granuUttia, tribua itKequaliler 
(mediano duobn» alUria J'oriiuriJ teuuioribH* inter duos fortiores titia, onnibua in 
parte tupera diaiim^iorUM, «d tern fumtuHquam fere obaoleik ; tpatto eobmdUui 
aiigiistiagimo, lOHffO, aeptia in quinqx.' >■;//■!/•< jwrfecti.-i diftp'»tir>>i, 6ioiniiiti(/iirim ei/clo 
aexlu tmperfeetojt Ut ad cyclum pninttiu, eecuinium atque tei ttum periinentibua for- 
timimk, ad lemtnaMmM ktierttaa i$iera»»ati$ ac truneatift PfptnUit «qw fire mm< 
Hgmt. 

The eornllum is generally of a tolerably lar2;e size, compressly conoid, with 
an attexuuitod sod corred bual portion, and a comparativeijr small place for attach- 
ment. The waaAm to oofVMd hf eontinnooa^ nther abarp and granular oostoB. of 
which three nnequalljr thinner cues ure plaoed between two stronger ones. The 
same i» the case with the eepta, of which there aie, as a rule, flro cycles, but often 
iu largo 8i>ocimcna there is a alxth incomplete oyole pceaeat. The leuf^th of the 
columellar space variea ; in ranndsr apeoiiDMU it amonnte to onlj about two<Afiha of 
tliL' l')ni,'i^r diameter ; in more compressed ones, it is sometimes nearly ono-half of it 
The septa of the three first cycles are almost equal in strength, and their ends at the 
edge of the eotameilaT qpoa am thidteiMd and tvonoated, oftea vmAy tonehing 
each other. 

The largest specimen iu our collection measures about 80 mm. in height, though 
the baee la not peifisot, (about IS mm. of the original length haTiog been hnima 
awiy) ; tl'f' larger diameter :it Ua- lower en<l i^i nbout dO, and near the calyx, which 
ia Ninewhat irregularly compressed, about 70 mmi Tlw Taiiations in the com- 
pceaaloai of the oorallnm and the number ot aepta are indicated bj tlw leoiionB 
represented in figs. 16, 2 and 3. 

Loealitiea. — ^Near Eololure, in an impure sandy, yeltowiah Umeetone; near 
Andoor and north of Alundaaapooram, in a coar»e oonglomentie MndiliMU ; not 
aoamim » at the two last named '^'>»tif tnoatly loUad tegmenta wwe tanoL 

Pormo/ioa.— Trichinopoly SToup. 

The species was first described by Prof, lleuss from the Gosau deposits in the 
Auttiian AIpe, and baa ainae alao been fbnnd in the l^uonioi beda nenrTreta 

(Bouehes dii-Khfine). 

Its geological position iu India exactly oonvapouds with that in Europe. 
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4. TltOOHOOIILU. TUBA, RwMmM. PL Jt 1%B. 24—28. 
U» a H i i li ifWii rufch rt«Bi»»f 1, PiA lmi» >«fccwh.^p.28ft|I.Wiig.». 

aliler phis mintiitrc fortiter arcunfum ; coslis nnmeroitU, tpquallbus, granulatk, siilris 
angtutiorUiua teparatit; calyce rotundato tel rotundate elliplico, mwlice coiicaco, 
•tptit {» ^thque eyeUg t^otUiB, UUeraUter eoitfertbn grmulati*: apaiio cobtmeUari 

Hiis species is rather TtilailiBiii fimi altliougb ttaajt appioaohiiig the oylin- 

drical shape, ito section often posses from round in the youn^ to roundly ovate in 
the more adult, but other specimens remain permanently cylindrical. The base is 
oonsiderably attenuated, pedicellate, and curved towards one side. The costtc are 
all oijual in strength, simple in their entire Icnijth and i^ranular, the (granules being 
generally better traceable on one than ou the other ttidc of each rib. The calyx is 
modentalf tmmn \ the septa arranged in 6m oyotes and six syataiu, the stronger 

hcint^ well marked in the calyx, and all are densely and rather sharply granular nt 
the sides. The size of the coralla vaiy from 20 — 10 mm. in height, and 15 to 
25 mn. in tlie width 9t ihe calyx. 

AUhoogll none of the Indian npecimens appear to attain the large size of the 
tjfpe flgond hf ^romentel, and although the pedicell&to base is in none of them 
Tecj miioh cuired and prolonged, the form of most of fhe ooirallB* the equally 
thick and granular costse, and the distribution of the septa, loHve aoMoe^ * doubt 
regarding the identity of the Indian with the European fossil. 

LoealUy. — ^East of Family, in a sandy limestone ; not uncommon. 

Formation. — Ootatoor group. 

Fromentel descrilmd the speoiea fixnu the Turan beds at Soogtaigoe (Aude), 
trhflfeit was found by Dumortier. 

y. Gmmm.— LOPHOSmLIA, Mlbte-Siiiiarit and Bmm»t 1848. 

Oorallum snb^jylindrioal or ooBoid, sessile, somewhat wider near the oalyx ; 

septa cxscrt, unequal, arelicd above, laterally c^ranular ; columella solid, lamellar, 
generally short; ooatae simple, sub-equal, granular, generally most distinct near 
theedyx. 

This genus was established for a recmt species, L. rotandtfoUa, and for one 
from cretaceous strata, Z. cenammai Miohelin. The two differ each other 
hj Um ftirmer having a tri-khato eohuneUa, wliile the same is entire in the creta- 
ceous fo6siI. For this reason X. cenomam was separated by d'Orbigny under the 

name of Aclinosmilia, a disfinetion wliich in hcltt ved, and I tliitik ricrbtlT, to be 
lumeeessary by the authors of the llistoire Kat. dcs CoralUoircs, (comp. vol. ii, 
p. 180). Tromentel (Pkl. Tnm;. tecr. eret., 1808, vd. viu, pp. 281, fta,) added 
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time new ipede* from the oxetaoeoos bedt, Z. Mmplea, it^lata, and bakmopi^l- 
oidet. ± msXtt au oooon in Sovtliera Lidift. 

LoPHOSMlu.v siMiUAius, Stuliczka. PI. II, Fig. 6. 

Loph. eorallum tub-q/Uadraoeum^ modieo ekvatum, parte infer ion pauto con- 
traotum aique ban lata irregutaH tettOef U^^ione ettiptiea ; coalis tequalibut, latit, 
prope oalieem dittinclittimis, tub-granulotis ; calice paulo eonlraclo, concavittsculo s 
»ei)ti» in quiit'pu' n/rUa (liiipo»itis, ryclo ultimo in ftpcciinine tniiiyj, u( rirlctnr, imper- 
fecto, itaxlice uiululatiit, teptit primi atque aeoundi ordinis tcnuitMlionibus inUrtUa 
pauhm tHoraatatiti columMa cbvUer qtutriam partem dkmetrt me^orit loitffo, 

Theiiii^ spocimon bears a great iwemUaiioa to Promentel's L. injjnta ; it 
has a rimQiv sub-cylindrical stem, aeaaOebgf ftlnMd base; the cost» are oU equal 
and sub-granular; the calyx was also litHe aoatnatMi, with the edges of the 

costa! somcwliat projfctiuic;, but it had to bo filed off in order to show clearly the 
disposition of the septa. Of these there are four oomplete, and a fifth apparently 
incomplete cycle ; the primary and secondary ones are conspicuously thickened at 
tike Imur enda. The oolumella equals in length about one>ftnirth of the longer 
diampt<!r; it is Bomowhnt unrtulntin<i;, a*; if it wore foar-lobod, a curcumstance which 
supports M. -Edwards and ilaimcs' statement regarding the identity of Lopho*- 
miUa taAAeHna m U ia . 

LoetUif;/. — Near Odium, in n ydlowiah limeattme. 

Formation. — Oototoor group. 

XopAonnjKa b doeely allied to PtaeomniSM, but while in the ibrmer tlie 
eandhuii is naually of small size with the cosbe most distinct near the calyx, with 
the septa generally somewhat attenuated at the inner ends, and with a very small 
number of diMepimonts, the same is in the latter generally of moderate sise with 
the cost% well developed in the entfaw length, wiiii the septa intamalljr uraally 

tbickoncd or truncateil, aiul vvitli vny rmmerous disM pinionts. 

Of I'locosmiiia, adopted in this siguiiication, only a single fragmentary spcci- 

BWB liaa been finmd eaat of Piially in a oaloanous look Twdonging to the kiweat 
beds of the Ootatoor i^roup. 

The apecimen, see iigs. 7 and 7a on plate ii, has the outer surface covered with 
aharp, unequal granular oostm, of wUeb three anbequal ones are interpoeed between 

two stroni^iT ones. The section of the eorallum is clonctntfily oral, witli a colu- 
mella oqualliug one-third of the longer diameter. There are five oomplete cyok», 
and a tiztb ineomplete cyde of septa, thoae of the fliik and second order being 
tnmeate at the inner ends; the dissepiments are very numerous, ri.ril better 
apeoimena have been discovered, it will not be possible to give a reliable ohacao- 
tariatio of flu species, or to identify it with any other previously known. 

B . ( 1« ) 
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TI. <?«mit.— BFI8IIILIA* JFhMWM««i; 1869. 

C!onllum Bab-(7lindrical, or more or less oompreased and conoid, attenuated 

at tlic basp or shortly pedicellate, covered with a well developed epitheca, the costa* 
being indistinct ; the calyx is ovate or round, according to tlio form of the stem, 
■fiparentlj Toty digfaUy ooneaTe in <h« oentm; tiie septa are i& six Bystems, amoofh 
or "nearly smooth at the sidi s ; rlisscpimcuts abundailt; no columella is present. 

I have slightly altered l^romeutel's obaiaoteriltic, because it appears to bare 
been framed ahnoat only with relenooe to the two epedes whicb author de- 
scribes. When the roundness or slight compression, or a more or less pedicellate 
shape, of the oorallum is not considered to possess generic value in the case of 
thveiotmilia, PUtcofmilia and others, it is only a natural conseqaenoe not to admit 
it in the closely allied Epinmilia. 

The genus ditlers irom Triir.'.osmiHn \n- its well developed cpithcca and laterally 
smooth or nearly smooth septa ; the last character also separates it from Mmilh^ 
imiiha. It ind^ei a Ibw joiaaBie and two oietaaeoiia i^eoifia, to wlddi one is 
added from South India. 

Bnmiua CBAannnA, SMiedM. TL n, Figa. S— 0. 

.^rftm. coraUnm KHh-ciiUfhacrum, eel obverse coHoidcitm, crattum, hasin cernu 
tmgtutahm, ad iatenalla irrcgularitw comtrktum, brevimme atgue abrupte pedi- 
eeltaitm, bati ateaaia vel iorta ao mngmtta affixum ; epilheea mffutote tMata ; eafyee 
rotundato, paulnm exterlo, ad marginem aub-roiundato, medio impremtuculo ; septit 
in quinque eyclia ditpogilia, cijclo ultimo $<epimme imperfecto, sub-Jlcxnosis, primariit 
crtusitBimis, medio /ortiuimis, ad terminatioues interuat valde aitemtalit, seqmnlibm 
gradatim in magiMuiiint dMre»oa»tStu»t liOeraUltr mkudtMiime denHemHatin tpatio 
(tolumeUari cenlrali haud elongalo, pfuro. 

A large sub-oylindrical or obversely conoid species with an abruptly contracted 
and somewhat twisted, sbrartly pediodlate hase ; the efdtbeca is very strongly, bat 
inegnlariy develxqped, tiie otnallmn heing afciutemils more or less contracted, and 
becoming in places quite irregolarly rugose ; the calyx is round, slii^htly cxsert, 
apparently with rounded or obtuse edges and an impressed centre. The septa are 
veiy strong, in flre cyeles, the fifth oyde is, however, mostly inoompleta ; all the 
septa are somewhat flexnous, attenuated at their iiiiitn- end", the primaries Ijcinj? 
greatly thickcucd about the middle; the fullowiug Hcpta gradually decrease in 
Strang; their efdes appesr smooth to the naked eye, hot with the lens a very Une 
erenulation or denti<'uluti<in is traeeahle on mo«t of them. 

The strength of the septa, between which the dissepiments and the endotlieca 
are rety mneh decreloped, and the ronndnesa of the stem, readily separate the pre- 
sent species from the two others known from cretaceous deposits. 

£«0aii/jr.— If orth-wcst of MoraviabXKr, in a brownidi limestone. 

ArmafiOiit.^Oolatoor group. 

( UO ) 
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VIL <?MMf^V8AMM08MI£IA, ^onrntO, 1868. 

M. Vnaf. ter. cnt., voL nij p. BBS. 

Corallum suh-cyliiulrical, attarliud l)y fi liroad base and with a rounded shallow 
orijx; mural iboca finely gronulated or oearlj smooth, formed bjr supor-imposed 
hjetit wtthout anj ooctn ; septa in liz qrstemt, latendly graanfaur ot striated ; no 
oolumellA. 

The genua difibrs from CcelotmUa and other allied forms by the entire absence 
of costae. There is aa yet only a aingle species known. Ft. Orlngnyi, From., from 
ibe Oenomanieii iMda of the iaiaad of Aiz. 

PaAXMOSMixu OBntNTALia, StoUoKta. PL U, Figs. 10 & 11. 

Pmmm. evmllMn flm mlmuM elongate eub-eylindraeeum, bati tata t m rile , 
modiee arottaAHN^ mi^$^fieie conccntrice irregulanier pnulo coiutrietum, tnb^mtgO' 
hm, calyeem vermu gradatim dilatatum; calyce tub^ottmdato, eoHeaeo, margme 
temtl ae eimpUri kutneto; septU in quatuor eyeUt dUtfOdUtt lateratUer granulato 
aMaHe, pr i ma r m enutisaimit ted tfl«;iMttBiit, He ad <yel— i fu a rtwm per fme n ii b M 
mittimu, noHHunqnam fere obtolelit. 

Although the two, as yet known specimens of this intcrestini? species, are only 
partially weathered out of a solid limestone rock, both tho generic and speciflo 
ohanoten bm quite saffldent to diatisgiddi the Indian fimil from the Eoropean 
one. Tliere is not a trace of costai present, and tho mural theca appears to have 
been almost smooth, or only very finely granulated. The edge of the calyx is thin, 
entire, and the aepta not ao pwnminent^ as in P. (hVgiigii fhoaa «f Hbe finutli 
are somctimca partially imperfectly defelioiped« wbich appeaiB to be due to a dUffoi 
irregularis in the growth of the oidyz. 

ZoooM^.— Booth of CootieaQd, in a iddtidh Umeatone. 

jRirmaMM.— Ootatoor gnnqp, (Cmomanien). 

Oompotmd maadTe ooralla, in which the multipUeation of the oofalliteais laaal 

or extra-calicinal, and the calyces are entirely free, connected with each other by a 
costal murnil ; disscpimenta are abundant ; tho septa entire on the upper edge. 

This group corresponds to the smnrjcsM of M. -Edwards and Haime, by 
-wllflmit is regarded as a sub-division of the Ers.vii.ry.s, which again ore considered 
as a Bub-fiimily of the AansiDJK in the old sense. Tlio above noticed obaraotecs 
easily separate the Sttlixiljk from other allied families, such as the Asxutajt (tentm 
atricto), which have the edges of the septa granular or dentate. 

Tlie Sauth Indian eretaceous deposits have yielded only two genera belonging 
to the present family, Siylina with three, and I'hi/UocutiiUt with a single species ; 
pH fimr ace new to at^ence. 

( 161 ) 



20 



CSETACEOUS OOBAIS OB AinSOZQA 



Yin. <?«Mitd— 8TTLINA, Zmtardt, 1810. 
Hilt Nat. dct CbnO., tMM u, ^ M«. 

MiMalre, generally somiglolwsc, rounded or flatly expanded coralln, in vvliicli the 
ooralHtes arc united by a dense costal or mural thcca ; the costie arc well developed ; 
the septa entire, in six systems, the calyces usually deeply excavated, of a rounded 
drcumferencc, with raised edgei; tbe columella stylifonn. 

D'Orbigny divided this genus, as defined by Milne-Edwards in liis early 
monograph* of tho Astkmidm, into more than half a dozen distinct genera, 
taUng aa pointB of dtitiiiolioii dttaar tbe fiwm of fhe oorallam or the nnmber of 

well developed systems tif septa. These eharaeters tho iiuninrs of the history nf 
corals consider as unreliable for the purpose of forming now genera, and retain the 
miiiSf of llie genua StfUntn in the fonn eliaraeteriied above. This appears a rery 
oomeot tiew of the facts, for a greater variability, than occurs in tho form of the 
corallum, and to a largo extent also in the devehipmont of the septa, among these 
compound corals, can soaroely be met with. Bren the presence or absence of a oolu« 
melln i^ n : al ways abaolatdy constant, for in some calyces on one and the tame 
corallum I could discover scarcely a trace of a columella, while most of the other 
oorallites had it vorj' disitiuutly developed. From this fact it is clear that the genus 
CgatK^^tora is reiy closely allied to Stptma, and I dare wf lusboioes may ooeur 
wbera it ia impoaatble to separate both. 

In oidsr to ihdlitatc tho determination of the species Milne-Edwards and 
Haime haTe divided the geniu into aeveial groaps, ohiefly aooording to the equal 

ormiequal development of tho systems, anil then aeeordiiig to the number of cycles. 
In the South Indian cretaceous dcpo&ita Uireu species have been found, one belongs 
to a group nith only very few septa of the fourth oyole, while tbe two oflien are 
uribrable to a section of chiefly joiaado apeoies w^ regular six systems and only 
two complete qrdee of septa. 

1. SnuKA vmatBauutt SMiotitt. PL ni, Eigs. I ft 2. 

Stjft. eoratttm mtbs^obomm weu late esplanattm, infra mApe^UedMnm 
eotteavum; cnl;icihtit in auperjtcie tupera irregHlariter d'utjMsUitf 4 <mI 5 mas. iieUs, 
modiee dUtaHtibita atqtte elemlia, profitnde ac h{fumUhU {forme exeavallt; srptit 
eretiie, «n/«« oileHmiit in duobtu cyclia ditpotUit, erauiorUm atque leuuionbtu 
altenumHim ; eotameUa ieniu, pnifimde eita. 

The tank tit the e<wallum is very variable^ either aemigloboie with a eonoave 

lower side, or more or less expanded and with a flattened n]iper side. One of the 
largest speoimcna measures IGO mm. in length, 140 in i)re^dth, and atiout 55 in 
thidmess, tbe lower nde being subpediodiate, the upper only very slightly oonvez. 

* Am. te Mi Bit, toM Nr., tcL & 
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Older and younger calyces .'in- irrogularly distributed over the sur&oe and are 
nioilora<oly distant from each other. Each is about 1 to 5 mm. in diamcffr, niid all 
arc deeply excavated with sloping sides and two complete cycles of strong septa ; the 
seoondaiy wpta being wiiiwwk«t<hiimer than tha prinurieB; moatof Ihft ecwtaa an 

rniiflui^nt with those bfl'mcrii:'-? <o tlio next calyx, others are not; dissepiments are 
very abundant; the columella is very deeply situated and thin at its upper end. In 
matbend Bpedmena (see fig. 2) the caljoes are apparently larger, irith peipeia- 

dknilar walls, and the septa become more or less detached fi-om ilw OOStlBi 

LocalUjf. — North- west of Mocaviatoor, in a btovnish limeitaiies wnmlapoot 

mens bare been found togellMrtrilJi Jmm. BeiomagtMk and fwCnrfw. 
Formatiim^-0(A»Aom group. 

9. SmiirA exAXDi% StcUa^ VL III, Bg. S. 

Sl>jl. rarallum eo tpeciei praeedenik timle, sed crtmiut, calcibu$ mafoributi^ 
G adl mm. Mi*,- nutgiaque elecaii$, atque inter se diattuUioribiu C12 ad 15 mm.J, 
aeplia m duobm cjfclit dupotitU, Croatia, aubeequalibtis, aub a arki al it, inlerapatOa polg- 
pUbm talk MWrnrfiff; a^fdimperprqjfimdms edumOtaprqfimdg tUa, «rttMHMOBia. 

A apedeB abnilar to tiie pmoediiig. but vitii nmdi larger and mora davatad 

polypides, the calyces rarj'in? from C to 7 mm. in diameter; the si'pfa arc strong, 
almost carinate and subequal ; the secondaries not differing very much in strength 
fkam tha prinuiika ; all deaoend laihar rapidly into depth <tt the eafyz. 

LoealUy. — Near Kauray, in a sandy limestone ; only a dng^ laige but impart 
ftet oorallum, 130 mm. long, 110 brood and 00 thick, baaheen fbond. 

FornuMon, — Ootatoor group. 

8. Sruva PAftTinuA, StoUeOtt, TL IV, Kg. 6. 

SifL eonilim wgarieiformg vet mAgMomm, Srvatter pedleelhikm, M laUMa- 

eula affixttm, out irrerjulariter rotitndale expaiimm, dep/nnatum, epithfrd radiathn 
atriatuld tectum; caljfcilnit rolundatia, drc, 2 mm. latit, margine modice elevate 
ekmmthtUt 1*5 ad 9, rare 8, mm. dietmUOua, eubsfuaUitu; tepiie valde iumfrnt- 
li'ius, t>'in!!biis, plerttmque 2s, rariter 30, in tribu* eyelia per/edia diapotUia, 
caelum ^uartum i» una ayalematc aobtm exhilyjale ; coslia eoi^ietUibuat aUemtatiat 
eeliiimiU»erme»,9eUdat media eafyek mtbona/a, semijioboaa. 

The form of the oorallum is either convex, subglobose, or more or less depressed, 
sessile by a broad base, or with a TBiy aUghtly darelopad and ahort pedimda; the 

lower side has a striated c|jitl!ccn ; the u])]>or is cm rri'd wifh calyces, sonicritMi-s over- 
lapping the edges of the conillum and extending on to the lower side. The calyces ar« 
about 2 mm. wide, rounded, with moderatelj derated margins, and genaa% only 
» ( 158 ) 
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1'5 to 2 mm.* Toy lardy S mm., tHstant from eMb other. Iltere an in most of 

the cnlyccs tlirrc complete cycles of thin and very \mpt]ual st-jyta, and in one system 
there are four septa of a fourth cycle, rarely are cue or two more septa in any of the 
otlier ^tems preacoi The oo«t» aie Wdl derdoped, oonfluent ; the eolomeU* 
tlndk, terminating in the centre of the calyx with a ltir!;o round, prominent knob. 

ZoaalHy. — Ninnyoor, iu a white, earthy limestone ; four specimens have been 
enmnned ; Ike largest meunvce 70 mm. in diuneter. 

Fonnaiion. — Aixialoar gTonp^ of whieh the present tpeeka appwn to be a yaj 
dtanctetutie foaaiL 

IX. fi^HNW.— FHTLLOC(ENIA, Mlne-Mhoarda and Saime, 1848. 
Hist. Vat. dss CmXL, vsL K, Vti. 

A generally maasive corallnm wHh the eonUites united lijr the costm and the 

exotheca; gemmation lateral; the calyces have slit;litly elevated margins; s^epta 
well developed in six systems i dissepiments very abundant; columella generally 
sbMnI* aometima apfwrmfly rudimentaiy. 

Speoiea of thla genua ooour in oretaoeona aa wall aa in tettiaiy dqionts. 

rilYM-OOEMA MULTISEPTA, titoUczht. PI. Ill, FisT. 1. 

PhgU, eorallum agghmeratum ; calyeUnu rotundate poljfffonia, taarginibm pau- 
Mum tievatki eoafit la kUenpatiis fen oAaobiM; ttptit i» quatwr (^div di^ 
poti^ trnteratUtr nrnttte gramiMUi nobmrila nuUa. 

Thia species U baaed upon a latber imperitet specimen, but it appeaia to be a 

true Thylloccenio, the columella being entirely absent ; there are, how( ver, in some 
of the corallites lamelUe projecting, which appear quite to close up the columnar 
spaee; diaaepimenta are Tery abondant. The maigina of ealyoea are rery sUghtly 
raised, and tbaoostio between them very imperfectly traceable. The inner ends of 
the primaiy and aeoondary septa are somewhat thickened, and all granulated. 

JCiMsMggr.— NorUi of Alnndanapoovam, In a ooane oongbmeantio aandstone. 

.IhraiaMpii.— Ticiohiniopoly.gfoap. 

Tliis family ineliides compound massive ooralla, with hasal or sub-marginal 
gemmation of the iudividuums, the calyces being connected by a costal murail ; the 
aepta are always gtaaolar or serrated on their upper edgea. 

Taken in this sense, t lie . / v > • cnnvspond to Milne-Edwards and Ilaime's 
sub-family justmeixm, with the exception of the LimorurLuojs. and of MoxTurjtCLTU, 
which hare been already separated by Fromentel. The same author gires, it ia-tro^ 
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a maoh more mtdotod aenae to tlie AnaMams for, MooncUiig to tbe Bbove notioed 

dl«MCteri*(ir, it will also inclntlo liis LArox.^.ixnnin.ii, Sy.vrirrir.n/jK, FArjTiXt 
wbA two or three others. It is possible, and I should say very desirable, that a few 
■qpaiato graapB or ikiufliei riKmlil be distingcdaliedi but, tat reaaons alieadfnfbmd 

to, I hatdly think <hai this can bo done with advantage in the fonn introduced by 
Vramentol. It is often, in imperfect apeoimens, very difficult to decide in wliat 
URDiMr fhe multiplioatioa of ths (xxallitea takes phioe, and untQ all theae otber 
pointa in itructuro have been aatiafhetorily settled, it will be, I think, for our por- 
poee more advantageous to rettun the extent of the Astrxidji in the older sense. In 
oonfbrmity with this, the family is divided into two groups according to whether the 
mnUipUaatian of tbe corallites takes plaoe by fissiparity, or bj nb-margmal gemouu 
tion; the former may bo called srxrnriusM, the other jsnsrsM (excluding the 
TajuauMTUaji^. Between these two sub-divisions come the fa vus^. 

Tbe nxHOstatM am lepnaented in South India by the following geoM; 
Thecoamilia with one, Hohccenia witli two, Aslrocania with four, Mijcetophyllia 
with two, and Stelioria with one species; the astjikis^ have only four genera, 
SeUaalrea with thxee, Pkuaakta (n. gen.) with on^, Jaoafrw with Itn, and 
Latimaandra also with five species. Thu<< wc have in all iwa^^wu tpedea of 
AsTMStBM, but two or three remain somewhat imperfectly known. 

Z. fli«iMi^— THEC06UILIA, mbu-^imri* and 2Ume. 184& 
Hist. Nal. das OsfdL* vol. iifPi 864. 

The coralluin is composite, ca?spitosc,* sometimes forming large aj^j^re^ate 
masses connected together by a well developed epithoca, but the single iudividuums 
genendty beoome free near the oalyz, and the epitheoa reaobea reiy neaiiy or ftdly 
to ita edge; the calyx is slightly impressed in the centre with somewhat irregular 
edges; the septa, arranged in six systems, are laterally distinctly granular; in 
typical speoiinflna no odomeilla ia preaent, but a few aberrant fbnna hare tnuMS of 
it; the endotbeoa is abundant. 

All the species, as far as known, are^ I beUere!, Ibaail, and the mijoritj ttfm 
mesozoic deposits, particularly cretaoeoua and Juiaaale. 

TmKXMMiiu OBMiHATA, StoUodia, PI. IV, figs. 1—8. 

Thecoam. corallitm hreritcr e(r»pilointm, bi- eel poly-geminalum, calycibua sitb. 
rotu»dati»t aUingeuliltu*, tlteca crwuo comuni oircumdatu, Mjunioribtu /ere plania, 
in ttduUit moHee convexit, medio pauto eomtmitueuUB, epUieea utque ad margiitam 
M^0ia Mrfawa; Mpfia enaaiia w quahur mt juuifue tyelia diapaaUie, 

This is a verj' reraarkaMe «ppeios, in some respects intomiBdiate between .SIh« 
phyHia ntul T/iemsmilia; the presence of a strong epithoca l^peais, bowOTer, to 
show a decidedly greater tdation to tbe fetter genus, though In other iwpaota it also 
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closely approaches oerlain tertiary spccios of LaHmMmdra and Heterogyra, but 
the fossils are not sufficiently well preserved to ensure a thoroughly satisfactory 
determination of the gcaus. The corallam is shortly csespitose and sessile; the 
■iDgle iodhridnuma, altiioagh entirely ftee below, cemented by the epitheeal mass, 
are not perfectly separated on the outpr surfaoo, the calyeos touchinj^ each other in 
a long line by two and two, and thus producing a greater or lesser irregularity in 
tiie louoided shape of the oalyx. The epltheoa raadiea up to the margto of the 

calyces ;uk1 surrounds tlicm ; the latter arc rather flat in yoiini?, hui more elevatefl 
in older spccimoos ; the iirat bare four, the second Ave cycles of septa, but the 
laflt i^cle appean to remain inoompleie ; aO the aepta, except thoae <rf the last 
cycle, arc very strong, thickest about the middlo of thoir length, much attenuated 
towards and almost meeting in the oentre ; their sides arc vety distinctly granular. 

The strength of the septa and the projecting epitheoa at the edge of the 
calyx exhibits certain n-latiojis to similar characters in Thecosmilia (Euphyllia?) 
tmuosa, Reuss, (Denksch. Akad., Wieu, Math. Natiimi*!!!. Kla.sso, 1851, vol. vii, 
p. 92, pi. 17, fig. 3), from the Alpine Gosau deposits, but the greater isolation of the 
oalyoea in the Indian form readily pvtree its epedflo diaBnefaMse. 

Xora/ity.— Norlb-veBt of Uanviatooirj in a Hght hiownieb linwtiiine> apparent^ 
not common. 

JhfMafitMi— Otrtntoor group. 

XL OflMW.— HOLOCXENIA, Milne-JEdtcardt and Maime, 1861. 

Hist. Nat. dea'CoralL, vol. ii, p. 249. 

Ck>rallam solid, globular or branched, with tho calyces irr^ularly distributed 
over the smfaee, emneeted hy short, oooilaent oosts^ whidi extend fiEOin the septa 
so as somewhat to obliterate the edges of the edyoea; septa senatad, thjq, annged 

in six systems ; columella solid and large. 

This genus was proposed by Milne-Edwards andHaime ftwalower cretaceous 

species of a globukr shape, Attrea tnieranlka, ROmcr, which was subscquentiy 
also found in the Dept. de I'Yonne. In flic dc^-ripfion of lliat species, the authors 
of the Hist. Hai. des. Corall. distiuctly state that the septa are serrated, and the 
same is to he ohserved in at least m of two bdian qpeoies. It it, theNHmh dear 
that the genus cannot belong to the Smoaa^ hot has to he vafeired to the 
trurarLuiiJi of the Astssida 

1. Emocnmu bawma. StoUnka. PI. IT, liga. 4—0. 

BbUxt, eortMim onnstf famonm, romiv aytiiidrtuieit ami mb-eompreutt ; ei^eibm 

undiqne gparsis, roliiiifltilix ant rolntiilfife gub-angulaiia, V'l nr{ 2 mm. lailt atque 
1 ad 1'5 mm. inter te dktantibiu, eorum margiaibiu t» auper/tcie perfecta paulo 
dwtMtf MnHs tnuMnmt iitu 9tmmUt^; upfk in Mhie cfelie per/eelia ditposilit, 
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Ot ad primum atipie MCmdHtn caelum pertinenlibu« aqmlibut, ealeri» muUo lemio- 
r^m ae trevioriiut, omninit minute terratit lateraliterque dente spinulaiit; cos/it 
inMuit fnmmtaiit, in deprettkmibiu mter-ailieularibut paulo atlematit aique pltu 
miMiMM ditUncier oo^ftueHtUm* ; aoimmelta ntida, perertuta. 

OonlhnD gensnlly fbrmfaig didiliotoDM^ loond or nznevluit eoinp wwB il bnnolun, 

on which the calyc-cs arc in*cgulady and rathor densely distri') ilr 1. They me roun;l 
or roundly poljrgooal, on a well prewrved surface with somewhat luised margins, 
wUdi are emraJated by the ooafae passing over tiie aune. When the sinfiwe is sot 
well i>res.crvod, the cnlicular margins become ohlitcrate by the costoe, and appear 
toore depreaaed than the interapaoes. The width of the calyces varies firom 1*5 to 
2 mm., and tb^ an one to one and a balf mm. diatent ftom each other. There are 
Ihn-L' foni])l(>tc cycles of thin septa, all finely seriated on the upper edges, and 
laterally densely spiuulosc ; those of the first and second cycle are equal in strength 
and length, extending to the very maasivo and solid columella; those of the third 
ciyole are mneh shorter and thinner. On a aeoUon the ooato- mwal theea is latber 
eoorscly and irregularly sj^nular. (Sec fii^. ib). 

locality. — Horaviatoor, in a brownisU limestone ; not uncommon. 

JbnmrfiMk— Ootatooir gnmp. 

2. noLoaBKiA. mncA, Stolictka. PL Y, Fig. 1. 

TFoJoc. royiifliim irregithirllor r.rpnnmm, depreMum, mtperjicie »tipera U iub$h ^ 
plaiiatum ; calycibtta coi{ferli8, approximati«, aub-rotundatia, 1°5 mUl, Uttitt nutrgbl lt 
pmio devote tireumdalU, depremieiMm «mgiittii9M$ teperatii, eoMt irmimimk 
iu miii-iiiuihvx rrfi/rinn (•^br>-ri''!formr rf/matus MpHt m duoblia ^fi^it disposids, sej; 
majorHtui cum tex muiioiutuoribus aique breriorAut oUenuuttiblus eotumella tolida, 
tnmhueiiltt. 

In general character the present speefea reaemblflt an Atlroeimi», bat the 
ealjoea ara well (U fmed, rounded, their cdgcis crcnulatfld tibe TOiy short oofltn. 

There arc, as a rule, only two cycles of scptn ih v( lo])ed ; very rarely are a few very 
short ones of a tliird cycle noticeable. Scarcely any of the calyces exceed 15 mm. 
in wiAOi. I have not been abia to aee vhetheir the upper edge of the septa is 
oremilated; laterally there are only few very minute denticles to ho obsers-ed. 

^OMtUjf, — ^Ninnyoor, in whitish limestone i only three specimens, the larger 
of wbidi ia 75 mm. long and 60 mm. bfoadt bare been found, 

lbrma<iof».— Anialoor group. 
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Xn. Oemtt^ABTBOCCESlAf Jiilite-Edtoardt and Maime, 1848. 
BM. Ntt. dat ConlL, voL », p. m. 

Compact corolla of a globular, sub-globular, or more or less ramified shape, on 
•which the calyces are irregularly distributed and close t<^ther, polygonal, separated 
by granules or rudiments of septal cost(c ; the columella is styliform, solid, somewhat 
projecting In the middle of the calyx; the septa are granular, arranged in six 
cycles, but sometimes apparently in eight or ton, some <tf thoae of the MOCmd CfydA 
being equally strongly dcvelox>ed as those of the first. 

The spedea of this genui only difibr fhm Stytoemia hj tiie vantof projeo* 
tions at the nns^Ios Iwtwccn the calyces, and as these iMSOOniB occasionally or hx-ally 
in some (particularly tertiary) forma of the latter genua fiibsolete, several authors 
consider the distinction of the tm> goaera as dotthtftd, laggefltiK^ tbat the oharactor 
alluded to hIkhiIiI on]y Iw iLsed as facilKating an oasior prrouping of the species, all 
referable to one genus. The ramose species have been called J&tallocaeHia by 
d'Orbigny, but the mere mode of growth is justly rejected by Milne-Edwarda 
and Flaimc as a character of generic vahio. 

BeusB flnt obaerred the granulation of the septa. In A«t, Kottimfki or deem' 
phylla tit the Chxen, for instance, the granulation of the upper edge of the septa is 
very diatfoott and the gi nus must, thenfore, bo transferred from tiie STriiyrsAt to 
till- srvrnvTTTyM, treated by Milne-Edwarda and Haime aa a sab-fiunilj of 
the Ahtreuub, 

The typical apeciea <tf AiAnomiin aie known flNim mcsozoio and oamonio 

(Vposita. Only recently a few rppont speoies had been rofi'rrod to it, but they 
apparently nxiuirc a verification of the generic dctcnuiuation. Pourtal^'s (Illust. 
Oai Unseam Oomp. ZooL, No. ir, Peep Sea CoiaH 1871, 0^) deserfbee a new 
rcoont spoeiLs as Anl. pectlnota, incrasting the base of a Madrepora, Tlie author 
says in the description "costw spinous generally not confluentj" columella 
rather stoot, eonioal, hoDow, ftee to a oonsideraUe depth; ealyeea 1-6 mm. 
•wide. 

The species occurring in the South Indian cretaceous deposits arrange them* 
selves as followi :— > 

u. 1. WiUiriiftiaMjitplB— lalkmeompMecjdM,— <sl3rm2— 3mm., .1. n-rr,!^^^^ 
2. a « » — intwoojcle*— cilyoM 1'2 to 1 7") mm , 

t. „ „ w — „ „ ciljcea 1 Ului , ^ jn "mi'.i, n. «p. 

». 4 WMhtapiiac9dtvte--lAam«0Mfl«te9ilw— ,i<.«imj>itj^^ 

1. AsrauxxBHiA SBixmi, l^iXMia, H. Kg. S. 

Atlroc. corallum crataum, $emi-ffldboiumt out Meroaum ; calidbtu idHngatH' 
hu^ pofyffOHia, (pleriimque irregviariter hexagoma) 2 ad .3 mill. latU, marginibtta 
umHa elemtis, ^HterenUi mMtMWNjM ornaiiti Mplit in iribm qfdi$ jter/eoU$ 

I 158 ) 



Digitized by Google 



OF SOVTHEBN IKDIA. 



VI 



dlqpimUkt »omimq«am duobtu eel Mbua sfpiia ad cyelum quartum petHiteiiHtiit 

' millata. 

This species forms large conTex or oodukr masses, some of them averaging 
ooe fbot in diameter, and they axe nearly quite as high. IS10 oalyoes are generally 
polygonal, mostly licxogoiml, and tho united raised margins are ornamented with a 
single TOW of well marked tubercles. Hie septa are aoaoged in tbiee complete 
cycles and six systems ; sometimes there an two or three septa of the fimrfli qjele 
diBTdoped in one of the srsti tus ; ail pnjvided with somewhat flattsned grannies 
on their uppor edges; the columella ia of moderate aii^ ftipmiiig oonigioaoaa 
beau^bcrical knob in the centre of each calyx. 

genenl obaracter this species resembles Att. Konincki, (A. iwa yw ill c a^ ^md 
Kouss), liut it (lifTors from it by the number of septa. There is, T IliinTc, as yet no 
cretaceous species Imown with three complete cycles of septa regularly arranged in 
six systems. 

— Ontatoor, rast of Kniirny, noriih-«eat Slid norOiFeaafc of lIofaTbto 
common in brownish or whitish limestone. 
ibrmoMniii—Oolntoor group. 



2. AmoaBHiA, BimnuiM, AtoNcsiff. FL Y, figs. 8— 4^ 

1'2 ad I'?!) Crare 1) mm. latit, polygnni», modlce dietmifihus, maro'nu^' qnnqiie tpinu- 
lote tuberculifero ; te^tia in duobua eyclit ditponlit, prmariit utque a<i columellam 

tivsisifMfs €hI (yciaM ttrthuK jmi^MmsMSm oissmHsdis, 

TUsspedeshsomeirliaft allied to A. TimrHetukt BOlselie (InOeinits's 'Elbe- 

thalgebirgo in Sachson,' part i, 1871, p. 54), differing from it by more distant calyces, 
which liave very dislinetly and spinnlously tubcrcolated margins. There are, as a 
rule, only two cycles of septa, those of the second cycle being conspicuously shorter 
than those of the fllit» trhile in the European species tho two are of et^ual leu'^'th. 
Sometimes there are some very short septa of a tlurd cycle developed in the larger 
calyces. Tho coralla are very massive, cither semi-globose, or with a flattened 
upper surface. On* of tlw laigeat ^eoiiiiena ii 110 mm. long^ 00 turoad, and 
equally high. 

IioeolUie$. — Odium, Moc&fittbMr, and east of Kauray ; mostly in a brownish or 
pliikUi liUMtons. 

fb n wa l to« i .M)ctotoog group. 
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8. Arbogkibu. nnmiA, Sloliatia. VL IV, Tig. 7. 

Anlroc. corallum paroum, sub-globottm, ealgeibus ■ •■ "ii'i,approxtmatis,pohj- 
gonu 0-7 ad 1 mill, tatu, prqfmditueulkt margMbut lubcrculUi cnuau tpinulosis, 
pauMum allemantibut ematit{ teptit i» daobtu egoUa per/edit dkpodtitt eolumeita 

A remarkably small form of a sub L;l >1ul;ir sbapc^ and with the calyces from 
0 7 U-< 1 mtn. wide; they are polygonal, nvxloi-ately excavated, and the united 
margius arc crowned with a row of rather strong, shari), and somewhat alternately 
plAoed tubercles, so as to form • slightly undulating row. Theire are only two 
oanpleto cycles of unequal septa, regularly arranf»ed in six systcnis. The columella 
is K^lifimn, with a aub-mammillate upper end. The small size of the calyces 
readily dtatbgobbes the present specks fkom all other known AttroecnUiB. As 

regards general character one of the nearest allied species is BQlsche's JM. Totir- 
tienaU* from the lower PUcucr near Plaucu ; but this has not only laiger calyces, 
but also a larger number of segpte* 

Zoca^iVy.— Nianyoor, in ft whitidi earibf limestone ; only the figored specimen 
bas b«CQ examined. 

Amaljon.— Airisloor group. 

4. AsTROCffiNiA DECAPnn.T.A, Michelhi. PI. V, Figs. 8 & & 
Aitna dteapkvlla. Michelin. I.-.m. &.»phjtsL,p. SQS^ p|. 71, fig. L 

VSU, » .. 311 E ! t. ..r 1« lu.il Ilaimo, Hiat. nat. Je« CWnll, ii, ]K 2iW. 

AttfOO. eorMtm gtobotum out aemi-globoaum, uoiumnquam i»crustan$s ca^ci* 
bugpofysHH*iiplenimqiied»o,raiHertrettmiU. latia, polygoma, inienpaeik mibcrk. 
tatit, out depresse lalituculU, el graimlatia teparatit, vig'mti aeptit majoribuH aique 
Mtinori&M aUertumtibm, gra»¥lff<trk inOmeUti aOumlla toUdOt od termmatbmfm 
mperttm mit- ma m mtt l al o. 

OoraUnm more or leas globular or sometimes incrusting other substances with 
smaller and larger calyces irregularly disposed. Tlie latter are polygonal and 
generally hare a diameter of two, rarely three millimeters ; they are sepamti d hy 
simple tnberoulatcd ridges, the tubercles being placed somewhat alternately, and 
when the surface is somewhat worn off, they giro the appearance of two eepante 
rows; on n pulishnd surface these two rows become still bettor traceable. The septa 
are twenty iu all, alternately shorter and longer, lour of the second cycle being 
quite as alrong as tbose of the flxst ejtHe ; of the third oyde only eight are pnseat, 
all arc granular ou the ujipcr od^^c and Inlcrally finely denticulate. The columella 
is sub-mauunillutf at the upper cud, thicker iu some calyces tliau iu others. 



• U«iuitx'a.£UietluJj^Urge in Sachaen, ft. t> p. U, pi. xi, fifi. 7 nd 8. 
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M.-Edwards aad Haime give the diameter of tbe caljoes at 8 mm. ; tbia, 
howefcr, ia nuelj fhe oase. In mtotI spedmeu fam tbe Goasa by fin tiie 
gieater number of the calyces aro only two mm. in aveiage ; the same is to be 
obaenred in :MicheUn's original %urr, and in a Soatb Indian example. 

Xoc(^r/i/y.— North of AliindanaiHH>nuii, in aeoavaetanditono; and near Ninnyoor, 
in iriiitc sandy limestone ; only the two flgiired spenhnens have been found ; the 
upper surface is a good deal worn off; but the obanoten of the speciee are 
uuiui.stakable. 

MtrnuUkm. — ^Triohinopoly and Arrialoor gronpa. 

Tlu> spooii's also occurs in (lio Turon beds at Bains-de-Rennes (CoHiirros), in 
the Gosau deposits of tbe Gosau valley and near Picsting in Lower Austria. 

Beddes the tmaU apedmen from Ninnyaor there ia a aeoond large mrnoae 
sprciiiK'ii in the collection from the same locality. Tho gononil f?ro-vvth of this 
specimen ia somewhat diffinent from that of decaj^hyUa ; tbe calyces are i>oly- 
gonal with raised margina; lai^ and amaOer ones are inogolBrlf diatribiited» 
measurii - i i iu > ( j three to four ram. in diameter, a few eren five mm. The 
amallcr calyces have ten long and ten short septa, exactly as in typical deeapkjflkn 
the larger onea have twelve larger and aa many shorter ; thus regularly three cyclea 
in aix systems. The columelUi is thick and solid. As the only siiccimon is not 
perfectly well preserved, it is difficult to -vay whether we have in this branched form 
uuly a voi'icty of Acl. decaphylla before uti, or u rciiUy distinct species. 

ZIIL 0mii9.— UYOBIOPHTLLIA. Jf!<M. Ateonfa and JXiiMtf. 184S. 

The corallum is massive and sessile by a more or less expanded l>:ise, covered 
with a thin epithcca ; the corallitcs are united by their costo-mural thcca, forniin!? 
shorter or longer varioubly ivvi^ited Merles ; the costoe arc very short, and, like the sc^^ta, 
aharplf and nearly eqoal^ aemtod, the latter being in a nnall or moderate number 

present; the calyces arc very shallow and the dissepiments very abundant, fillin',' 
up the inter- septal sx>aco to very near the top of the calyx ; columella absent or 
mdimentaiy. 

Tlioip arc only a few recent and tortiarj- and one cretaceous (Jf. antiqna, Reuss, 
from the Gosau) species known. They ore easily diatingniahed by tbe moderate 
nnnibn of septa and the abaUov oaljoea filled up with endotbecal diaa^imenta. 

1. UxoBwnxuxA. voBan^ ^itfMsrick Pl.TI,Fig.l. 

M<je. rorfdhim solidiim, supra Irri'r)' coiirexum, infra bati angtUlUUa njfi.rum, 
epilheca teuui, cix $triatuia Uctum; cali/cibtu «» seneAw varie tartUt miatuve 
eloiiffalk euifkKiri^, 10 atf 16 mm. faMr, mferdumqne laHorOiu : Mdit aUemoHt 
brecimmlx, coiiUiniis, noiinunquam Aeai intercodali Junetit; teptitin quatuor eydu 
ditpotitit, cjfclo quarto tapkt^ bi^pmfeeto, iit od prmim aiqiu seeundum eyclnm 
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eofantfUa oiMlfifB. 

A large and apparently tyj)ic-;il -[n't ii^s of the genus, having a iiirisssivc corallum, 
above convex, below somowhat attenuated, and covered with a thin epithcca. The 
calyces generally vary ftom 10—18 mm. ; aome are oooasionaliy even larger, all 
very shallow, filled up by very numerous dissepiments to near the top. The large 
calyces have four nearly complete isjtiia of septa, those of the two first cycles 
being ahuost otjual in strength ; smaller calyces have the fourth cjde incomplete, 
or not at all developed ; all the ^-r iita arc conaideofaWy attenuated, equally and rather 
flndy serrated on their ii]>]>i r cdLres. 'riirn- is jio apparent trace of a coluniella. 

iMcality. — 2forth o! Aluiiiiauaiworam, in a grey, coarse, calcareous sandstone; 
only the figured spedraen haa been examined. 

FormatUM. — Trichinopoly group. 

S. ?MT0STOrHTiUA. nsLLATA, 8lolie*k0. n. Y, Fig. 7. 

A imall round cumllura, about 25 mm. in diameter and 10 in height, irith the 
upper Bur&ce moderately convex, the lower covered with a thin concentrically 
rugose epithcca, and about the centre with a somewlut irregular rather hroad place 
of attachment. The gemmation is extra calicular, as in Mycetopkyllia. The 
ralycos are irregularly distributed over tlio surface, more or less cDnlluci^t, smaller 
and larger one4$ interposed between okch other, and of a small depth. The lai^r 
and perfect oalyoea have two cycles of septa; those of the first very thick, oreeted, 
laterally strongly ribhod or dentate; tlinse of the second nnich shorter. In the 
smaller, or in the more or less conUuuut calyces, the development of the septa is by 
no means bo regular. The oosta are indistinct and short, and the oalyoea aqnimtad 

Ijy confluent vnrii iH-Iy twisted ridges. 

I notice this sjux-it^ only provisionally under the above generic name for 
want of a mare appropriate one, but It most probably belongs to a new genus. 
The single specimen is, however, not in a sufficient state of jjrcservation to 
chametnriw a new generic dinnoEu The fossil exhibits, as regards the form of the 
septa, some relation to that described from the Gown ti!^ Prof. Reuss under the 
name of Aricacia lobaia, (DenlcBch. Alcad., Wien, Hath. Nat. Klasse, voL vii, pw 8S, 
pi. xiii, figs. 13 and 14). 

Iioealify. — ^East of Farally, in a coarse sandstone. 

Fiarmation. — Ootatoor group. 

XIV. (?«mw.— 8TELL0RIA. dTOrUfnf, 1849. 

OoraUnm massive, with the polypieritea directly connected by their mural 
tbeca, radiating from a central point and extending to the periphery, with new 
intercalated series; centre of the calycee quite indiatinot» the columella ia 
rudimentary or absent. 

( MS ) 
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The type of thia gsant it aa vppflr owtaoeoiM toarii, deaoibed Ij Hiohelin 

as Anthophyllum tulcatum; it has at the first t^lance the appearauce of a Turhinolid 
coral,^ but its proper posiUou is no doubt ia the Astmsjd^. M.-£dwards aad 
Haime doulitfiilly refer two oliher spedes to the genus, one St nuHea, d'Orb., 
known from a very brief characteristic, and the other S!. <t(iaricHes, (Qoldf.), 
deaoribcd by Renss «s LatinuBandra from the Gosaa. from any of these species 
the single fragmant ef » tnie AMtorfo ikoni South IndiA it diffannlt and I i&all 
refer to it under the nime of 

Btbujoma Aaeontu, SteUedM. PL Y, Ply. 8. 

It is a segment of a faroadlf eonoid ooralluni, about 40 mm. in diameter aad 

18 in height. The lf>w<T surface is costulate, hut c-v-idently much worn off, On 
tbe upper surface the calicular aeries radiate from the centre,* slightly undulating, 
and in thdr coone alternating wifb shorter anes; there is no oolmnella, and the 
septa are coarse, about half a nun. distant ; the ridges are divided by a solid undtt< 
lating lamina, from which the septa, so to say, issue on either side almoet vertioaUy. 
Long dissepiments are to be ohserred at distances. 

Tlic septa are granular on tl>e upper edges, and laterally unequally and sparingly 
denticulated. Until better preserved specimens have been fbund, a more detailed 
characteristic must be deferred. 

iMoalUg. — ^Bsat of ftoallj, in hiown Hinestona. 

FouwiKm.— Ootatoor gioo^ 

XV. 0MM.— HBLIA8TABA, MUiie-Bdmtrd* and Sidme, 1867. 

Hirt. NaL das CnndL, tone ii, p. 4M. 

Tills jLr< uu^ \Mis proposed for a number of recent and fossil species, formally 
mostly referred to Attrea, but differing from the typical species of this genus 
(Madrepora Mlraitet of Fallas) by the gemmation of the corallites takins; pkce at 
diflbient he^hts of the dngle individuums, but not at tbe calyx itsell The ooralla 
are massive, generally rounded, covered below by a thin epithcca. The calyces 
have raised margins, with the costce well developed and connected by a cellular 
enotheea. fthe aepta an giannlar, the piimaiy ohm at flieir inner eiida genendljr 
thidEenedi dissepiments muMinnis; oohimeUa spongtose. 

1. Bmlkaboma. OBixvA, SUtUodtit. 71. YI, Fig. 2. 

Heliatl. eorallum cra»sum, valde expantum, titpra plottiiueulutn ; calycibu* 
tottinttath rel svh-rot'inditlh, circa 5 ad G ntili. latit, marffinibnn crrnulfilU mo<lice 
tietalit cimii/uluiis, irregulariler in mperjicie dUfiositta, tub-duilaiUibM ; cosli* 
• WWMaliMtta«^r«'«iMsnMthmiaMtiMriri|n. 

( iw ) 
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granulal'm tn/er ca^feet dUtkt^; tepiU At JriSm cgcKt rvytffaritw dt^poritU; 

ejeol/wca laic cclliilom. 

Judging from » fragmentary spocimon, the corollum ajfjftm to be largely 
expanded, with a rather flattened upper Buriuee, Armn 80 to 40 mm. thick. The 
calyces arc rounded or rouudly ovate, moderately distant nud irregulaily diatiibated, 
with raised margins ,nul f^mnular well marked costsc, which, however, very onsily 
wear off, aud theu the iuterspa4:c8 between the calyces remain irregularly granular 
or even smooth. There aro tiuee oompbto tjdlea of septa, those of the flnt order 
conspicuously thickened and not distinctly sopnralilo from the Inrcrc spont^iose colu- 
mella. All the septa are above granular and laterally densely and finely dcnlieulate. 
The ezotheca is Ibmied in ahnoat pandlel horiiontal hjm, md ii largely edlnlar. 

Lnran.'s/.—'SiMh Oiliuni, iu a eoBwe qdoaiewtt Miwhtone; apparent^ nn. 

FormalioH. — Ootatoor group. 

2. PHbuastbia, ip. ittdet, PI. Ill, Kg. 5. 

A fragmctit nf a nf!i<iritri-<i, (lilTnrin;^ from the jtrf'vioiis sproios by a i^roafer 
dutanco of the calyces from each other, has the whole eurfaoe bo much worn off 
that ao dsfiaite eharaoteriitie can he givea of the speoies. 13iere are three cycles 
of septa* Imt those of the third cycle are foy small and sometimes obsolete. Tlie 
primary septa are attenuated towards the oentnsi. The exotheoa is veiy largely 
cellular, and in horizontal, parallel layers. 

Zoeafi/y.— South-west of Poiaagoor; the ringle sfwoimea is partly aiHdfiwd. 

Birmation. — Ootatoor group. 

8. HEUARWta soTUimA. SteUe^ FL VI. Fig. 8. 

JMieat. eorallum eranum, orbietUare, wpra et infra lente concexum ; cahjcibut 

3 arf 4 milt. Uilit, ftiih-rcttuivJutis, rel rotuiuhife poh/f/oiii», Moiv/lne jkhiIo cletatia, 
inlertpatiit angustis paulivpcr itroJttitdtH wyarulio, iKjUit in tribua aid quatuor eyclia 

dbjfotUItt egcio qmrto imferfeUo, leimttM, <I0mm aljiie mbutte graMOaMa, UOer- 

An orhicular cornllum, almost equally convex above and below, the upper sur- 
Amm of which is partially caveruo^e, the cause of which, however, appears to be 
merely accidental. The calyces are irr^olarly and rather densely distributed over 
the entire upper side; they have slightly elevated inari^in-;, and arc separated by 
rather shallow and narrow depressions ; the diameter of each calyx varies from 3 to 

4 mm., and the shape in younger specimens is generalfy quite eirenlar, approaoh- 
ing to roundly jxilygonal in the more adult. The septa are thin, granular above, 
finely denticulate at the sides } there are three complete cycles of them, and the 
larger calyces haw beaidea a feorih inoomplete oyd^ the total mimber of aepta 
thus Tani'ing from 34 to 40. 
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Hbu species is dotely allied to M. Simony i, Eeuss, from the Gosau deposits, 
but tlie latter lua iomewbat larger and more regularly rounded and elevated coljcea. 
ZomM^.— Near Momviatoor, in » browniali ovtby Bmeatone ; tjfftteally mj 

tun. 

FormalioH, — OotatQor {JTroup. 

XVT. Ctwu*.— PLACASTREA, gen. nov., 1878. 

Corallum massive; calyces irregularly disposed on the upper BorfilM^ cloael^ 
ccmnected with each other by a scpto-oosUkl murail; septa on their upper edge 
frranular, laterally in their ontiro length equally and rather finely dentieulate ; 
columella in its entire length consisting of a solid compressed lamina, with a Uucly 
gnunilMr upper edge, similar to fliat «f the septa. 

This rjcmis differs from true Asfrra by its entirely solid compressedly columnar 
columella; the septa are in both equally granular and equally denticulate, but the 
dentidea are in jPhuaattta not enlarged at the inner ends of the aepta. Bztemally 
in general appearance the genu.s has veiy much the character of an Itastreu. 

A single species oeenrs in the Ootatoor iMda of Sooth India* and I am not 
acquainted with any other which can he reflened to ibe mm genua. It si^pflBn to 
represent Cyphaslrea in the group of true Astskidji, whieh have the oatfces 00n> 
fluent^ not iaolated and provided with elevated margins. 

Placasthsa. ELEGAxa, StdUegto. PI. TII,ng. 1. 

Placaat. corallum irregulariter expemmm, modice cnmum, tub-pedicellatvm, 
tentu marginem tenue, tuprd itnduUUe irreffulariter eonvexitueulum ; calyeUnm 
ptemmqua tulhhexagonu, minoribnH atque maJoribu$ interporitit, 4 ad 7 mm. latU, 
modire roiiriit-h, rotlis bretissimit stib-aiigulate elevalia junctit ; gcplin conferlim 
graiiulalu, in qitaiuor cyclit ditpotUit, cycio qttario tape imper/eclo, its ad primum 
atque tecuudmm eyohm pertmetMbu* tuqtte ad ooUun^lmn fer« exttatU, oaieri$ 
MH^pteuUer cragsioribiif ; cohimeJhi owpresse stfl^hrmit 1 ltd 1'6 IMk hllga,modic0 
tt§erta, tiuirgiue tuperiore minute granuiata. 

The only specimen examined is a fragment of a large, apparently planorboid, 
and sub-pedicellate corallum ; its lower soi&oe is much weatiiered off, so that the 
prolmble existence of an ••pitlifca cannot be aseei'tained ; the upper surface is irre- 
gularly but slightly convex. The calyces are of rather large size and aro moderately 
ezeavated, sqianted by devated sttlMmgalar ridges, which are orossed by the 

costne. There is no regularity to be observed in the arrangement of the calyces, 
and smaller and larger ones are intermixed. The larger calyces generally bare 
finur comply <7Qlea of septa* bat in the majority of them, the fbivUk oyole is in- 
complete ; all are finely and tattier densely grHiular on the i^per edge^i and finely 
dentienlatod on the sides. 

XflvM^i^jf.-^Odium, in hrown limestone. 

Arme/iei*.— Ootatoor fioap. 

X ( IW ) 
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XVII. I8ASTREA. Milne- EdwurcU aud Eaime, 1851, 

Hut. N«t. Conll., vul. ii, (>. 526. 

The BoM eoralhim ia Tery rariable in shape, forming mora or less oonvez or 

depressed m;iss(">, sossilo l>y a peduncle or by a largo flattotifil base, sometimes also 
short braaobes are produced; tbe lower side is covered by a striated or oostulate 
epithcca ; on flie nppw tbe 011I70M tie Irregularly distributed, of small or inoderRte 
df^ close together, generally polygonal, being merely separated by ridges of a 
comparatively thin costo-nint-\l mas? ; tho iicmmafioii of (he calyces takes place near 
their margins ; the septu are uuiuerous, thin, granular above, laterally provided \fil\x 
qninloM equal or Tcty neariy equal grandaa; fhey are attennated at their iniwr 

ends; dissepiments arc ii-iiiilly abundant; tho coliunella is generally slightly deve- 
loped, spongiose, or uimuiit obsolete, being replaced by a twist of the inner ends of 
the septa* 

TIic species of Titastrra were believed only to oeenr in mesozoic strata, cxh'Mil- 
ing through ail the formations from the Trias to the uppermost cretaceous, but 
mofe noentlf loine typical forms were also desottbed bmn toiiary deposits by 
Ttot. A. E. Bitter v. Reuss. The ipedei afipeax to hare been, hovrcvcr, most 
numerous and most varied daring the juraasic period, portkmlady the middle 
dirision of it ; fire occur in the Soutb Indian cretaceous beds. 

1. IsAam^ xxPAXSA, Slolktka. PI. VII, Fig. 8. 

Itast. corallum plane erpaiiaiim, modirc incranmttum, infra epithecn (t-mit/ci- 
tlriata ledum, tupra plamuaculum ; cali/cibua poly- (plerumque aix-aui aeptem-l 
gmrit, mofyMtetelaMlti, cnme erenntaUt »epanM»,mttfOHbm9 ad 8 mm. MU, talt» 

OOMSeilf Mjtiit 48 mI 80 tenuihua, iiurquaJihns, dense grantdatia, latrralitrr spi- 
mdlltk iiUtrtiaU$, iepi9-C0ttis ad primum, tecundum atque tartium eyeium periinen- 
MSiit in fHorgine mUo ealyeim Htbereui^brme elewiH$ ; ootmmetta temater apongiota. 

The peculiarity of this specica consists in tho coatte corresponding to the throe 
fttat oydes ot aepte, beomning sharply enbtubercular on tho elevated and rather 
sharply angular manjins, which separates the calyces. This character alone 
separates it from all known Jsatlrea, as far as I have been able to compare them. 
The siA of tbe ealyees and the great nnmber of septa doedy eomepond to 
/. mwchella, (Reuss), from llic Alpine Gosau deposits, but in this species the coral- 
lorn is always convex, often podiuullate, and tho columella in tho calyces is much 
leas developed. AD the septa are imusnally flndy and densely granidar above and 
also laterally. 

Localiiy. — Odium, in brown earthy limestone ; not common. I have examined 
three fragments which unmistakably belong to the same speoies; the largest is 
figured. 

Forma//o».— Ootatoor gKnqp. 
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2. IsAsiHtA Siva, StoHrzIca. PI. VII, Fisrs. 3—4. 

laasi. corallunt ocalum, modice crassum, glomeratum aut irregulariler expatuuut 
tiffra tpUhed grmmkito-iirtaim Awinm* mpra awwe ri maii l iiwi ; oo^wjSw po^^gomit, 
<nigtMi» Z ad o mm. lalia, latU profundia, majorifjia iwpla 36 ad 48, granuUfcru, 
dente uta et ituequalia exhiientibut i eo»li$ bretittimia, MOmuUit in iuterapaiiu 

Tbo corallum appears to be rather variable in grovth, orate or irregularly 
oqMnded, subpedunculatc, and corcred below by a striaited tbio epitheca. The 
nppor surfncc is undulating, flattened or \ory sli'^litly convex, witb the wilycos quite 
irregularly disposed, polygonal, from 3 to 5 mm. in diameter, and rather concave. 
They are i^Mnted bjr more or leu elevated, angular ridge*, ow which the septal 
rosf;r> pri'^H almost witbout any interruption. Some of tbo smaller calyces are 
out even distiuctly separated from the ac^oining ones, which gives the species rather 
an aspect of some Xatinatmdne, or when theinterMxlicnlar ridges are ket elevated, 
HbtX of a Thamnattrea. A few of the costie are on tbc elevated intorspaoea 
gBnarally slightly thicker and more elevated than the majority of the other ribs. 
The laiger calyces h«T« 8fl-48 gntnolar and ehnely set unequal septa, shofter and 
longer ones generally attemating; the number of septa is, however, soaroely i& 
nny two calyces the same. The columella is rattier small, tpongkM^ immHm— 
apparently only formed by the twisted ends of the septa. 

The species ia closely allied to I. profunda, Reuss, (Denkaoh. Akad., Wien, 
3klatb. Nat. Klasse, vii, )8r>t, p. 110. pi ix, flg. G), wbich has, however, the 
mural theca, separating the calyces, tolerably well developed, while in the Indian 
fbfsQ this is almost entirely wanting. 

Xora^Vj/.— North-east of ^rowviatoor, in brownish earthy lifmwfamwi. 

Formation. — Ootatoor group. 

Two oasts of large specimens, weathered ontfna brown limestone, are from north- 
east of Eauray. lliey generally agree with tbo typical form from Moraviatoor, 
but the siae of the calyces varies mostly from 6 to 7 mm. Whether this larger site 
tt tite oalyoeB venly indicatea an individoal Tariatioo, or really a different species, 
niuat he detennined item brttcr pfaaarred qpeatancDa. 

8. luanBA OTATHmA, BoUedu. PL Til, figs. 6— 6w 

ItatL corallum obverse conoideiim, parcitm, tubpedlcellatum, basi anguttittimn 
iffixum aeu fere Uberum, epitheoa Uecigata mduiiuitt infra epitheoam cattk mib- 
granulotlt te»*uoribua atque oroMioribfu aliemantibtu, indittincter fimaieaiatia, in* 
ttntetwn ; mlycihus sHh-quadrangulariter pobjgonie, patilum pro/undkt najwibui 

atque mittoribm interpositU, marginibus panic elevalia unitis, theca costo-murali 
teuui; caljfcibM majoribut 8 ad i) mm. lalie, leptU -^-Qii granul{f'eru, hleraliter 
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iieiiae »pinulose grunulum, iis ad primuin utqM $e e t mdu m cyclum pertineittibtu caterit 

A small cyaOiifinni apedes, ■with an attsnnaied aton, temuDating pointedly, 

and covered by a smooth epithoca. The upper surface is moderately convex, with 
f«w larger aad Hmalk-r shalluw calyces, separated hj elevated margins, on which the 
aqiia meet, Irat -witbont peroqitiUy mcraann; in thkkneaa. The laiger oalyen 
are in t^eneral 'iub-quftilnuiL.'ultir, 8 to 9 mm. wide, wliile <he smnller ones only 
measure 3 to 1 lum. The former have 48 to 60 granular and latetatly densely denti- 
onbted wpta, of -whieh fhoae of the first and aeoond cyole an ocnupieaoasly stronger 
tkan the others. The columella is well developed, thinly spongiose. 

As compared vitb the size of tbe oorallnnij that of the shallow calyces is 
wmarkably great, and this ohanMiter aeenu to 1» peoaBar fo the present species, 
diatinguialunt,' it from allied forms. 

Zoraliiies.—Kullay, in a nuriflgiated limeatone, and east of Farally, in a ooane 
calcareous saudstone. 

FoTPtaiion, — Ootatoor group. 

4, ISAATBEA MOBCUELLA, Beuta. PI. VII, Figs. 7 — 8. 

lau, Z att rn m n i m m§nktlh , Rtmu, Daktik. Akad. im Wmnm-k. WUd. Matk. Kat. Khii^ iM,p. Mf, 
H- nd. fi««L ft— MX 

ItattrtJi mdn iella, aimd IIiL>S4«. Uti E>lnib Hilt. Nat. dm Cornll., ii, p. 6M. 

Jam/, eorallum tub-globoum, uipra convexiusculum, brtviter aut mb'jpedieeUa- 
t«m, out imffuUtrUtr txpanmm, bati lata affixum, infrd epittma eotivXtAa Mk^m, 

roi>/iilis supra graimUMt, kuequalibua, ad basin pedicelli elongati aub-obaoletii ; ealg- 
cibuB polygonit, 4 ad 10 mm. talis, plus niinugve prt^ande excavatis, plerumque jugia 
angulatis aeparalia, nonnunquam duobut adjaeentibua confluent ibut aut indittiaeter 
iMrit, theea murali aut septo-coitaU eitmhuimta! MpH$ tupra detue gnmnMikt 
laterattter apmulalis, numeroti*, 48 «(i 65 i» eaij/Mm mtforUm, Mi- tf g KO& iit ; 
eotuHuUa lenuifer upongiosa. 

I have compared the Indian specimens with typical ones from the Gosau, and 
they do not ezhiliit any wential dilfcrenoe. The fonn of the flocalfaiBi fariea 
eqnal^ in both places ; in the Gosau the majority of specimens found are, however, 
g^boM^ strongly convex above } iu South India the greater number of spccimeus 
are aub-pedioellats Trith aUglitly eon Tex or even flattened upper mArae* 
depth of the calyces also changes aceonliui,' to the state of iin s^Ttnation, 1)ut they are 
always ooncave, separated by well marked ridges, angular when well prosenred, 
obtuse or even flattened when worn off. 

The size of the calyces varies from 4 — 10 am^ the nudO'^'y 6 or 7 mm. ; 
in thoso of larger size generally the beginning of a division may bo traced ; t hey 
arc all polygonal, mostly irregularly hoxagonal. The septa are finely granular 
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above and laterally; there are from 48 to 66 of them in adult individuams; thoM 
of tbe fiztt and aeoond ejdA are eqnal and extend to the spongioee colnm olla ; tboM 
of the third cyclo are slightly shorter, while the subsequent generally dooreaae in 
length, and sometimes connected with each other or with the preceding septa. 

Localiijf. — ^North of Alundanapoonm, in a coarse conglomeratic buudslone ; 
common. 

Formation, — Trichinopoly grotip. 

la Europe the species has been found in the coral deposits of the Nofgraben 
in fhe Gkiam, wMeh deporita, aoeordiof to tiM in^jorfty of the Ibaaila Ottf eontain* 

appear best to correspond with D'Orhit^ny'a Tiironion, a geological positUA enot^ 
oonesfonding with that in which the fossil abundantly occurs in South Indb. 

6. InumiA eoi^, HABim^ Betm. VL TII, Tig, 9. 

A remarkable species with large (6-7 mm. wide) angular calyces and with from 
4S— GO very thin, granukr, hitenllj thickly ^inulated aepta of nnefoal length, and 
a largo spongiosc columella. 

There is a fragment and en entiie oonUom, wfafadi had heen aeasfle hj n 

somewhat narrowed base, in our collection. The stem is covered with an i^plthf^ca, 
which is near a few concentric swellings, and also near the ux)pcr cdgo costulated, 
the tiba bong in these pfawes gntnalar. Hie spedea exhibits, as regatds fhe fbnn ef 
calyci^s ami the number of septa, the £^e'.»tost rebition to Iga»{. H&mefi, (B,euss), 
{FriottMtrea eadem, Denksch. Akad., Wien, Math. Nat. Klassc, rii, 1854» p. 115t 
fl. xiii, flgs. 7-8), bat the two Indian specimens aie not snffioiently per£e<4 toinaon 
the identity of tho species. 

Xo0«rfttjrd — ^Momriatoor, in coarse oakareoua sandstone. 

Famution. Oetrioor group. 

XmL (TtfMw.— LATDLSANDBA* ^OrSfm^. 1810. 

Milne-Edwnrdi and Haime, Hi»i. Nat. des Corall. ii, p. 5i3. 
Corallxim variable in shape, fnrmini,' globular, subpcdunculnte, irrec^ilarly 
expanded, or even subdendroid masses, the consistency or solidity of which depends 
upon tbe gieeter or lener derelopment of the mnrsl theoa, eonneoting tte ain^ 

in<lividuums ; the enlargement of the stem takes place by gemmation at or near 
the edge of tho calyces, which are more or less distinctly separated from, or con- 
flnent widi, eeeh otlMr, and areTSry wnble in Ibrm; the eolameUa is nidiaieint> 
ary ; septa granular nlwve and spinuloscly serrated laterally. 

LatimtBaHdra differs from /«a«(iw principally by the tendency of the calyces to 
beoome oonHnent, forming united series. There ceii be two see^oos dlstrn g n i s h ed. 
The one — cilllcd CkavimrirM bj .gtomentel— in which fhe calyces are separated 
ftom each other bj moie or less diatinot depressimui* end the second, or true 
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Zaiimaandra, in which tho scries of oaly oos aie sepMratMl bj nnitod ridges, orer 
which tho oostce pan without interruption. Tbem two tedaons am ao intimatdy 
connected with each other that authorities on flw.BDtacct, like Milne* Sdwarda 

or Reuss, do not consider a scparatioa into two genera practicable. 

I hare to notice fire species of the genus iroiu South India, only one of wliich 
ii identical with a Boxopean form. TUa and a n«w apedaa betoo; to ttie aeooiid 

aeotion which I mentioned, while (lireo others are rcfcrnlilo to tho first. 
The Latwueandra occur in all formations, but chidiy iu the mesoaojo. 

a. Sab-gnns C M taitna. 
1. LAmLBaxsu. oboohio&i StoUedta. TL Tin, '¥tg. ]. 

Ldtim. roratlum breve lateque conoUlfum, bast angu*ti»9imum, infrd thttea 
radiatim coateilata tectum, eosiellia ffranuli/eru, supra deplanatiim attt mMmMS 
eOHtexum ; calyeUnu taagnia, irregulariter poli/gonit, majoribns simplietiiu 8 ad 10 
mm. in diametro, ilUerdumque duobus ant trihun conlhieutihini, panim profitndis, 
tulcis angiislis separatis; teptia eraMinsculis, in cab/rihiis po-fccda circiier 35 ad iO, 
Umgioribtu atque brevioribua plerumqiic alieruantibus, jji anukitu, lateraliter dittauter 
aiqmt obt»»t tpitnkttkt coteaMfia nb-eittaeta. 

Tho otii-alluni of tlii.s species far more resembles that of an Iwstrea than of a 
I^timivandra, bcin!» shortly, broadly conical, and rovoird by a thin, radiatoly 
OOatulatcd tbcca ; the upper surface is flattened or slightly convex. The calyces 
are, however, sepoiated bj distinct, though narrow fiinrowa, and among a nmnber 

of isolated ones thero are Sf^inefimcs two or tbrr^c tinitod : thov arc rather shallow 
or polygonal. Tho septa are thick at their outer ends, thin interiorly, granular, and 
laterally pmided witik moderate nnniBrana apiiuMa aabequal taberdei. The 
columelhi ii in aome ca^Toea apparently quite abaea^ in otheta there are tcacea 
of it. 

JCooalilief.— East of Fandly, in a coaiaa cateanoua aanfetone; north-eaat of 

Moraviatoor, in an earthy, brown linuitonie; nm. 
JbniM/tof>. — Ootatow group. 

2. LAXDUtAVDiUL eTBnrA, Slottedta. PI. Vin, Figa. 8—8. 
Laikn. eoralkm rvtendiste oofNwmiat, tiib-ptdieella^m, eat irregutarUtr est- 

pMIUm, hifrn rnrlio/iiii i/rinto — rosluhttnni, co.\/ii/iti naillK, niihgrnnuHferis ; rahjci- 
ftar irreffularU/ut, satis pr<^imdis, paucia simpliciims, plurimis in seriettus eUmgatis 
a»t varta terik miik, mOm miffutlk teparatk; ^epHt nAffranutoik, lattr^Uer 

A moderately convex species, with the ooralliim Mibpedicellate or irregularly 
ea ^a n ded, atriately costulated below, the riba being very sharp oud indistinctly 
( "0 ) 
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granular. The calyces are rather deep, from 5 to 7 mm. in width, separated by 
oarruw furrows; few of them are single, the majority united by two or more, 
gMMBdly in series of live ud six, ibeee series being Tariooaly twisted. The edges 
of tlic calyces are always rounded, or coundly obtos^ but never shaiply angnlar» 
as is usually tlio case in the preceding qpeoiies. 

Xoeolii^w— But of Phndfy, in a Imnniisli saadj limesiona. 

JbvwflltiM.— Ootntoor giOQ|^ 

8. Laxulbassba obuna, iStoUecla. PL YIII, Fig. 4. 
Zatim. eontlum rramm, irrtgtdariter expatutm, tupra tmduUdo deplanatum; 

COtjfcibua cIrcUrr dcerm mm, hi(U, profniitlis, in seriehiia elonpalis, rarie lortia, 
atyug auloii Uttimcuiia eeparaiit, conjluentibut, tcptia c/-agti», graitulaiu, circUer 
1 msi. dMlmfiSiM, subaqaatibHt, iemiitmmia, noantmguam fere obmtletiit oms wmioru 
but altermaniitvt. 

This species is readily distinijuishcd from all othors by the ^oat width of the 
calicobur depreedons, and the length and strength of the septa, of wliioh the 
stronger ones aie all about equal and distinctly granular, while the intermediate 
and TBiy thin ones arc sometimes scarcely traceable ; the former are generally a little 
niorethan one mm. di'^tant from each other, two cyelcs of them f^encrally meet in 
oneoalyx, the le&$ numerous thin septa belonging to the third cycle. The dcx)ressions 
aepanting the oaKenlar xangea are modantely wide, but rather shallow, and the 

septal costrc when crossing tliem considerably decrease in strength. The distance 
of the centre of one calyx from the next in the same scries varies from 10 to 
15 mm., while that of one calyx fh>in another in the neact acyoining row Taries tttm 
about 15 to 2o mm. 

Loealitjf. — Odium, in a brown calcareous sandstone. 

^matkm, Ootatoor group. 

b. LatiwutKMdrm, wmm stricto. 
4 LtTWiaAironA, nmiiUFU, SMUaJM. FL Till, Fig. 6. 

Lathn. coraUiim irregiilarilcr crjinmum, tenur, supra undulate cotivexiuarulum ; 
ealgoibua 4 ad 5 mm. latia, ia teriebut varie tortia, awpe mterruptit, irregularibtu, 
(Uqiwsifjr, tatit prq/uudk, Jugk ammtu^ aotmattiuimfk, 2 ad 8 «m». laHtp tepantlUt 

teptu in tribut cifclia dispotitit, cyclo tertio mptrfsctOt deme granulo^ laterdtiter 
$pitiulalis, octo ad decern ctefei'iii muUo forlioribtu ; columella obsoleta. 

The oorallum is rather thin, irregularly expanded, with the calyces very irrcgu- 
lariy distriboted, only flram 4 to 6 mm. wide^ three or fbor of them being conilu. 
ent in variously shaped twisted or enrred depressions, scprir rit< 1 liy elevated ridges, 
ova whioh the ooatae pass vithout intemtption. There are icom 20 to M) septa in 
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one celjx, of irlikii 8 or 10 n« nmeh atrongcv than the Ntt; Imt all mo TSty 

densely granular on their upper edges. In the lengthenc<l calionhr Talleys about 
15 to 20 septa are counted in a length of 10 mm., but Mtote of tlio thiid ojoLe 
become almost obaolete. 

Zocality.— East of FaraOj, in a broinuah oaloareona aandatoie. 

FoTMMlMMk— Ootatoor group. 

6. LamutAxmu. (f ILBAUDBAmBa) omroiBTBiOAt Bum. PL IZ, Fig. 1. 

ISMi X. tmtetntrifa. Rem*, ProltMh. Afcad., Wien, Math. Xnt. SlMHbVIlf.U)7,ll.n3,|i.L 
IWr. eairm, H.-Eaw»rdt and Haimc, Hut. Nat. in Corall, II, p. 510. 

Latim. corallum depressum, tenue, irregulariler expaimim, it^frd radialm 
tMaio-eo$te ttalum , mpn vtuiuliUtm; Mrijiwihw pank, jvr^lNMiit, eirc. irm imth 
Infix, p!iirimis in seriebus varie tortU »<speque intemipti*, — plerumqw roneenfrice — 
diSpoaitis ao conjlueutibut, jttgia acutitucule angulatit commuait, calycum lalUudine, 
t^pctralUs mplkmimenm, Jbn iBqtuilibu$, OMf^iMin gramiitaiit, chtUtr MftM tminf 
mUXimtM iM^jfadliMw veeu^mUStmt eoUmMafiuwt, tpengiaia. 

An insularly,- mo«itly in thin layers,- expanded speeiea, with an undulating 
upper anr&oe. The calyces an small and mostly united in Tarioualj tiriated, often 
interrupted, and more or leaa OQnoemtrioalfy arranged depresmons of tbm or four 
mm. in width. The riili;^os irUolk tepante them arc about equaUy broad and rather 
abarply ani^ular. Tho sopta are TCiy mimerous, three to one mm, distant, and finely 
granular. At irregulur distanoei aome of the ridges become occasionally much 
■tronger. 

M. -Edwards and Hnimc (loc. cit.) draw attention to the very close resem- 
blanco of the present species to Ii. ataciana ; the former only appears to differ from 
tto latter b^ tbe more or len pionoonoed oonoentrie arrangement of the oalieolar 

Tallcf nnd especially by thinner sppta. 

Both species bavo probably to be referred to Mmandrattrea, which belongs 
to the Vdrmm, a &mily placed by ]I.-Bdward8 jntennednte betireen Oe 
XTmoFirrLLixjE and the jstrfjx^e. 

JtoealUif, — ^North-east of Odium, in a browuish limestone; laxo. 

JbrBM(Wb«.— Ootatoor group, (upper beds). 

ReuKs described the species from the Gosau beds near Piesting in Lower 
Austria, and I have collix-ted specimens of the same in the Edelbaeh-fjralien of the 
Gosau valley itself. One of the latter proved on compariaun peiiectly identical 
iritb the Indiaii IbanL 
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Prof Tloviss suggested* the septntion of this ihinily from tbo true Astrkibji, 
pnrtioularly referring to it the two genera Thamnattrea and 2>imorphaBirea, Both 
have a compound corallum with extra ualicular gemmation, but the caljroes are con- 
fluent with Htuat scpto-costic, and internally the septa are at regular distances conneet* 
ed by transvorso himelhu, which have a far tjrcafor resemblance to tbi; <iynaiitipulfe 
of the Fvxgivjs, than to the dissepiments of the Astkew^, and tbu» the pi-cscut 
fluniljr may be regmcded as a oooneotiiig link between the two last named ones. 

Kciiss adds (1. tit , p. 21,) a new genus Pseiuhn/iva, with the type species Ps. 
eobmnaris from tertiary beds in Styria; and, I think, the genus Omoterk, which 
has very diatinot ^luq^tietda, be added. Fromentel ap|iean to refer to the 
present tmHj undar the namie ' OmotMiimi^ on p. U9 9i "StiL Viams* tenr. orat.j 
▼ol. Till, 1868. 

I have to report from South India upon four tpeoiei of 2!l«MHwlrwf^ <aie of 
ZMneiyiasfrMi sad one of Oomoterk. 

XDL Omw.-THAMKABTSBA, XMMiMVff, ISSft. 
Hirti Nst. diN Conll., vol. ii, p. 555. 

Corallum very variable in form nnd size, rrlobulnr, eonoid, or with the upper 
surface flattened, or forming branched stems, on which the gemmation is subnuus 
ginal. The ealyoes are soperfloisl, ooaneeted in all direotiom with eaoh other by 

thwr septal eo-tn^ ; tlicir cr-ntres nre, however, distinet, with a more or less well 
developed oolumelln ; tbcy are irregularly distributed over the entire surface. The 
septa and aerie arc granulated Isterallj, and veiy variable in number. 

The apedes are all Ibssil, extending from the mesozoic into the kainozoic epoch, 
tbou-^b very much decreasing in number in the latter. There exists a remarkably 
great similarity between the diflerent species, and as the size and form of the 
oalyeca often vaiy on different portions of one and the same corallum, the preeue 
definition of the species !■< aeeninpnni vl with no small amount of difficulty, or 
rather luiccrtainty. This may be gatlu;retl from the fact that the authors of the 
Hist. Nat. des OoralliaiKS relate about 80 dmibtfol qieoies, which had in former 
years been established by themselTes. 

I have to notice firom South India five sxwcies. Unfortunately the materials 
are soob, that although the spedUo distinction cannot be questioned, I am nnaUe 
to pronounoe any of them as identical with fiwmerly desoxibed speoies. 

1. TUMKAIRSXA. HOBBOeLTTHIOA, Stottodl^ Fl. Till, lig. B. 
J^Umnatt. corallum plu« minuaee regularUer orbicp!,r,-r, supra fere pkmtm^ 
infra cottreriutculum, ealycibut numeroait irregulariler di^imitit, impreuia, ver»ut 
jjeripkerwM coacenlriee approximiti$, S ad 5 mm. latit, atque 7 ad 10 mm, 
• Mm*. AkML, WUa, Iba. Vst. Dmm!, wL aiib 1B0I. p. Sa. 

I. ( 178 ) 
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inter m dManMm; $epti$ 34 SO enadmeulit, tn Uibm qfdk di^toriti*, mmtim- 

quttm n.'c'o quarto hnprrfi clo; columella »poiigiota; fiorik lateruIUtr dente gnum- 
laiia, retiiiisctilia scit modicc iiiKliila/it. 

The coiallum is largely orbicular, witb aa almost flat, upper, and a moderately 
oouTcx lower surface. The calyces arc quite irregularly distributed, only towards 
fhe peatpbeajf tiiqr beoome Mmevhat ooncentrically conflueni. Eaoh bag a IweaiUb 
of about 3 (o r> mm., ami Ibo r<nitros of the mljuinin^ onoa an lietween 7-10 mm. 
(Ustaut, except whea an iuterpolatiou of younger calyces takes place, in which case 
they are clour to eaeh other. There ate sUgbt depreeriotw to be observed between 
tbi' <';il_vcc-s. Oiii' of the poculiarities of tho jircsi'iit sjiccios is, tliai tbo septal 
costo} continue rather straight, or slightly uuduluting, Irom one calyx to tho other. 
ThflM are, aa a rale, three eomplete oyolea of septa, bnt sometimes their number 
risea to IK^ so tbat a few si'pta of the fuurth cycle begin to appear; generally only 
12-15 of them extend to tho columella, which is distinctly spongioses somewhat 
elevated in the centre. 

Tho species is closely allied to Th. decipiena, Mich., {Th. confum, lleuss), hut 
diifcrs from it by the absence of the peculiar regularity- in the cmim cNtciuliii!; in 
a oonoentrio direotion fiom one calyx to the other, a character which always 
appears to be veil marked in the European fossil. 

Locitliliix. — Nortb-cast of Kauniy, in a biDwn limestone, and OBSt of FaniU]r« 
in a pinkish, conglomeratic and sandy limestone ; not common. 

Formation.— Ootatoor poiqi. 



2. TiiAMNAsiKL v i;i:l\ ipk8, StoUezta. PI. IX, Tiirs. 2~ :^. 

Thamnaat. eorallum agaric{forme, supra coHcexiuaculum, breeiter pediceilO' 
hm, btut h$ia et irreffutari eeeriie, epMeed /anrf indrntmn, infra epitheeam temdter 
costcUalitm, cfjatnlia gmnuliferia ; calycihus irre'jiilariter dhpositis, majoribua atque 
mtHwibut intermixtitt concaciuaculia, atvpe subroliimlatia, cireiter 5 mm. laiia; 
Mjpfj* t» ir^tte egeU* ditposilia, eyelo terth s<rpc imper/edo, dttode^a^ ad c(^meUam 
apoaffiemm estenau, eteteria brevioribun ; Inli rHjuttHa calycum modice elentitf eoiHe 
nommtfrnm eub-obaoletie iMatmeiiti columella medio eoUduta, eleeoia, 

A small, shortly podiincnlated ?p-r<'ii-s, ^cisilc by a broad irrci;ular ba.se. Tbc 
epithoca is rery thin, and the surlace below it marked with granuhur rather thin, 
move (HT leas oonfluent or bnmehlB; ribs. The upper mirfiice is coiiTexs the 
calyces irregularly armn^d, abcmt 5 mm. in diameter, and from ^ to B mm. 
distantt inoa<'ured from the centre of one calyx to the other. There arc thn^ 
cycles of septa present, but the third cyolo la bflea incomplete, and generally only 
the older twelve septa eKtend to the oolaiiiella ; th§y appear to have their inner 
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end Mnwirliat thiokened and conflaent vitli the oolumelk, whioh is oental, «olid» 

and iiKxh ralely ekvated. The cosUe are tliiiiiior ^vlien crossing the elevated iuter^ 
spaces bctwceu the calyces, the mund mass being rather stionglj developed. 

Zooolt^^Ninnyoor, in a whitiili limwtoDa. 

Ibrmitlioih — ^Anukwr group. 

3. TUAMSASTREA CRASSA, S/fiUCik-CI. PI. IX, Fig. 1. 

31MIIKW/. corallum craaaum, irregulariter expantum, aupra undulate planatum ; 
cafyeUma irregularUer ditpotUis, 2 ad 9 mm. laHt, atqtte 5 «cl 7 mm. UttmtSbiu; 
ttptit tenntibua, granulat'u, laleraliter den$e tpinulatia, in tribut egaUt petfiotU dit' 
poaitis, iu ad primum atjue teetmdmm cydtim pertinmtibiu mgue «d tohuueltam 
gpongiowm et parvam ezU$m$, eaterit mnUto breviwribua, 

Onlj a fragment of the corallum of this species has heen cxandned, and judging 
fiom HboMf tlie specimen appcnris to bave been utuisually large, undulatcly Hattenod 
above, convex below, and assuming a thickness of about 100 mm. The calyces are 
insularly disposed, of small size, and connected by oanily curved, thin, grauular, 
eostiB. The aepta are usaaUy diapoaed in three complete cycles ; only rarely there 
are a few of a fourth cycle present ; tliasn of the first and second cycle extend to 
the columella, the others are shorter, and all ai-c laterally densely epiuulatcd. The 
8^to*coBto are genai^y aimnged in aix ndiating hnndles. 

LoniJifi/. Odium, in brown eaitbj limeatOM. 
Fonuation. — Ootatoor group. 

4 THAHHMmu. nnJiAXA, iSfoMitia. VL IX., Tig. 6. 

Thamnatt. eontlitm depretmm, tetuu irregularUer diaeoidale, tupra ptane oim« 
tcriiincubim, infra concfiriiisrahon ; cahicibua irrc;iii!firilrr (lirtposilis, 2'5 ad 3 mm. 
Uitia, approximaiia, septa distaiiter granulalia, iu tribus cyciia dispoaitia, cgcto lertio 
tape impafeeto, eottii ArwijStw, regioae eoatoH paulo eltvata^ tAeea mtmdi aaiia 
dMHuetas cUmneUa apongiota, medh Mtuim tietaUt. 

A small species, closely resembling Tk. (enuifshnn* iIilne-Edwnrd>i and 
Haimc, but the corallum is depressed, instead of globular, and the iuter-coiicular 
■jiaoee are^ Uke the ooluniena, eonapieooody derated, while the ealyoea themaelTes 
arr sdincwhat concave and comparatively rather wide, roundly polygonal. Tlicro 
arc iu both ^cies three cycles of septa, but the third cycle is usually incomplete ; 
all aepta are mthor ooBrsely granular, and only those of the two fltat eydea extend 
to the spongiose cohinu'lla. 

LocaUtg, — ^East of Parally, in a coarse conglomeratic saodstona 

IbfRMM^— Ootatoor group. 

• CM^ BSbch* b aainitCa 'matOgiitgt k AmImii,' VSn, ^ SI, pi 1^ 1-S. 

( 175 ) 



41 CEBTA0EOT7S OORALB OR ANTHOZOA 

6. TflAiWABtBaA vamAt Shtta^. n. IX, lig. ^ md Z, Pig. 1. 

Snumnaii. cerathim obvene eomUtum, ba*i angu^ata aui Ja timeuta q^bwM, 

epiihecA crriMa, concentrice distanter rugosa, in rugis atque prope marginem $<ipe- 
riorem coali* fframliferU mlaia, indiiium, supra leciter convexiutculum ; calycibus 
diMte^ Ml jpliiriBiw, jNmJo nu^ribiu mi* mka mhtonm phm «<muM «om- 
fluenthim prope peHpheriti m niln rircvmdalls, theca cosfo-murali talit dUlincla 
aeparatit, pmiilitper Mncaciusculu, m<tJoribm rotattdate polygonit, 6 ad 7 mm. ialit, 
eum tepik in qwhur eyetk dItpoaUk, egota qaaito imperfe^ aUtrit mSmoHim 

aeplit in dttobus aiit tribua cjfdit M^poiUk, qfoh tartto itt^fe^fi^i MpKl MMliMit 

lalernliter crasse granulalig. 

This species is in somo respects iiitcrmciliate betireeQ Dimorpkattrea md 
2%MM»a«fr«a» u tiiere an aome cidyMB enlarged in the oentre, regularly aamoiiclfld 

* Miiea oi smaller ones ; the central ones have also a larger number of septa 
than the row of smaller ones, but on account of the greater number of central 
calyces, the species is, I think, more correctly referable to 3%aaHiaatrea than 
to JHrnorphaitrea. Whether this disuiijiuinu is a merely accidental occurrence, 
cannot be I'nr (lio present ascertained, IjoeauM? only two spccinienB exist in tlic 
collection, aud these are not very perfectly pre^ierved, except on the sections. 
The eonlliim wai mVtaBXtf aeHilei, with a tcAaiablf broad baae, and ia eovered with 
a w ell developed, thick epitheca, marked nt some distances with conccntrio rugosities, 
on which, as well as near the upper edge, rather coarsely granular, equal ribs arc to 
be observed. The npto^eoatal mnrafl ia well developed. The eoluodla ii dtrtinetfy 
popLUosc or sponirioso in all calyces. 

LocalUy. — Odium, in u brown earthy limestone j very rare. 

FofnuMnm. — Ootatoor group. 

- XX. Omw^BIMORPHASTBEA, (f Or^^iy. 1860. 

Conlhun of nodeirate vise, oompoaod, eztemaUy eorered with an epiiheca; 

cjilyces confluent, connected by a nuliiuentary costo-mural theen ; the median one 
is tho largest, the others arranged in more or less regular concentric series ; coete 
geneialfy elongated and, like the septa, serrated, and lateraUy granuUr ; columella 
•pongiose or jKipillose. 

Tho genus differs from the previous one simply by the amnifeiDent (tf the 
calyces, of wfaieh a single central one is the largest. 

Spicies of J)imorpfM$lrea are at present oi^ known from cretaoeooa and ter* 
tiaiy deposits ; thqr are, however, mueh leaa nmneioas than the CT — iw a rfi w. 
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DuMntrHAmiA patbllabu, Siottozk<t. PL X, Fig. 2. 

J^imorpkaat. eoratttm late hretiterque comidfium, epith^cd erawila, tub-lamgata 
ktdulim, biui anguttittima pedirellafa agixiim ; siiperfieie auptra plauiuacula ; ca^ct 
nutgno eenlrali tept'n in qualuor ctjcUa perfect is ditpaaitia illttneto, aeptit ad p rimwm 
alque aecundum cycUm pertinentibua ttsque ad eolumellam extentit ; eafyeibua ffitno* 
rifjiiJi ill srrirlf.i dunhim coiiceittririn Mu/i-in^irf/iri/iUfniit dii>p<i)titi», pin* miiiiisre dvi- 
tinder coiijliieiitibm, »epli* in tribii* cyclta Uispoeiti* intlruclii ; teptia omiiiuia 
femi jftw, grmuhtht tatarmUtar eraaaiuaeule ^buMia, ti§em coaUHmratt /en ofiio- 
Ma; mbmetta gramuloae mimiie^ papittoao, 

Tlie figiiml siKHMtnen is tlio ouly one examined. It is obrerscly shortly and 
broadly conoid, with » rerjr narrow sub-pedicellatti base for a place of attachment ; the 
epitheca on the lower ddfl is moderately thin, with few concentric swellings and some 
abort ribs near the upper edge. Tiic upiK>r side is ilattent>d, with n hir'^c oaljxia 
flu' ppntro and two ooncontrio n>ws of smaller (ini-s :il !•!■_• the piTipiiory. The cen- 
tral cola's has four complete cycles of sopta, aud has a diuiiiotcr oi' about 7 mm.; the 
other mxioh smaller calyces generally possess only three cycles, sometimes there are 
a f«-M si'\tU\ of till- fciuHli noticeable. Tlio oostsi^ arc wi'H developed, and, like their 
continuations, rather coarsely laterally spiuulosc, but the mural theca is almost 
eotirelj wanting. The oolomella oonaiata of nnraenmt ifaiii, aomewbat twiited 
columns. 

Loealitjf. — East of Poodoor, in a brownish, aandj Umestone ; apparentlj Tery 

fare. 

JbrM«MM.— Ootatoor group. 

XXL G^MWf.— COMOSEBISk OrKgiv, 1849. 
3Iiln».Bdwavds k Baiflts, Hist Kst das Ocmill., iii, p. SB. 

The conlls aie eo m poa it e, generally shorUy sub-pedimealate and mototly 

iiregidarly expanded, btlow oorered with an epitbeea, above exhibiting numerous 
confluent calyces, with granulated and laterally strongly denticulated septa, aud 
a rudimentary columella ; they are separated by anguhirly elevated confused ridges. 

Until a short time ago Oomoieris was merely knn v,, from a few juxaaeio 
sjx'cii's. Recently two tertian- sjn'cii-f, (C. allrriiriM and confer fa), were described 
by Prof. A. v. Eeuss from Northern Italy. The discovery of a member of the genus 
in the eretaoeou d^odts of Sooth India ia, therdfave, partiealariy intnnttmg, 
because it provea ita exiateaoe in tiie time intennediate between the two fbnnatian^ 
alluded (o. 
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CouosEBis Oldhamiaxa, SMiozka. PI. X, 7ig. 8. 

Comog. corallum hrere, irregulariter guh.rolundate explnnatum, mipra con- 
vexiuKulum, calycUiu» numerotit, parcia, plerumqite utUBeriaiibiu, ted irregulariter 
ditpotitU, jugia modiet elevaiia, anffuiatit et irreffMlariter eo»ftuetUibu» aeparaiU 
imlructum : tn^jilix crn.isi.i, i t'b-crquoUbii/', (n-anulalin, lateraliterqur gpinut'dia, in 
Iribua cyclia diapoaitit, cyclo tertio taepiasinie imperfeclo, omnimt ad medium temim 
nftemmtk utque mierat flm wimme dUUnoter aK^bunHbm} eobmtUctpanaMd 
diatincter tpoufiota. 

This sppcifs has n rPtnnrkaMv closo resemWance to the joniBaic C. irradiong, 
the oorallum being irregularly oraiely expauded, slightly convex above, and very 
•hortly pedunoalate lidow. The aSo^ apeeiBieii as jet known has leansdy any 

traces of the epithrr n pn =i rvod ; it is only indicated by irrcgiJarly concontrie snoj- 
lingB, and the entire Burface shows instead a radiating striation. The ridges on the 
vpper «de aie lather shar[ily angular, modwatety derated, and quite irregularly hot 
nttlMr eloscly confluent. The calyces situated in the depressions arc uniserial, 
amaU, with a small and distinctly spongiosc columella. There are three cycles of 
■epta, those of the hut being very often incomplete, thoir total number varying from 
18 to 21! ; they differ only ali^tilj in strength and are rather coarsely granular. 
Both tlie calyces and lidges aie almoat equally nnmerousfy distiibated over the 
entire upper surface. 

XoeaKilgr.— North'wcst <rf HdraTiatoor, in a hrown limestonaj ooJIy the figured 

apeoiDien has as yet been fnuml. 
tbrmtUuMt. — Ootatoor group. 

PromentL-l, Ril. Fraiiv. tcrr. cn't., viit, In'jT, p. 'M'3. 

The CxcLOSEBiD^ include simple corolla, covered with an epitheoa, the oosta: 
on it bdttg granular, brandling and often anastomosing: the are numennu, 
thin, suh-oqiml, granular or dentate, and connected hy synapticulte. 

Fromentel (1. oit., p. 32^,) distinguished fourteen genera, out of which only 
two oecur in Booth India, 21mmmps» being represented hf ooe and O^bUlct bj 
fburspeeieB. 

IXn. Omaff,— IHfiOOfiEBIS, FInmenM, 1808. 
Cemp^ M. Vmuf. ter. «Rt, 1870, torn. vKi, p. S67. 
Corallum more or less regularly turbinate, pedicellate, sessile, provided with 
a well developed epitheca; calyx flat or moderately convex, imjiresswl in the centre ; 
septa very numerous, equal or sub-equal, thb, serrated or dentatcd at their upper 
edges, sometimaa anaattnnodng, meeting in the centre of the calyx without forming 
a columella. 
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This penus was recently established fur certuin liassic spi'rics, which, in external 
appearance, closely resemble LeplophylUa, but diJier from it by the presence of a 
wdl marked v^HQmm, mid hf their ^^iMptieidn. One apeoiw froia BoaUi India 
appears to be referable to it. It is pn)h:il)lo that some of the spei-ies witliout 
columella, described as aberrant forms of Trochoseris, will have to be referred to the 
preaeiit genin. 

TnEcostius .\GARiciK.\, Sloliczka. ri. XI, Fig. 1. 

Theeot. corallum irregulariler agaricybrme, breviter pedicellatum, calyce mprd 
OMite ekmgalitm, epitieed eoHeenirke mgoto-tMaia ; eti^cefkm aouhmwAmmiJ^ (mcKo 

paulo impreuo, septiM tenuiarimia, fiumerotmimig, ctqitalibtu, acute denttculatis. 

The short stem of the angle specimen is only partially preserred* but on the 
lower side of the expanded portion the concentrically rugose cpitheca is well deve- 
taped. The calyx is of a somewhat irregular, elongaiely ovate shape, slightly oottvex 
above and impressed in the centre. There is no (race of a eolumelLa. The i^epta 
are very numerous, apparently almost equally tbin throughout ondiinely denticulate 
at their upper edges; thej all aomewhat ottrre towards the peripherjTf and anaato* 
mose, a circumstance which is probably chiefly due to a slightly irregular gimrfliof 
the corallum, and a somewhat unequal development of the epithcca. 

ZovaSfy.—yeKt Odium, in a aodolar earthy limestone; only the ilgored speci- 
men has as yet been fuund. 

IbmatiOH. — O()tatof)r group. 

XXIII. Ge»t«.— CYCLOLITES, Zamarek, 1801. 

Comp. FremiMitcl, T'lil. Fmoi;, tfrr. <n't., tern, viii, p. 3.'iO. 

Corallum circular, ovate or sub-ovate, upper surface hemispherical, or more 
or less Hattened, septa very nameRMUi, equal or unequal, radiating ftom a eential 
gro<)ve or fossulii, in which they meet somewhat irregularly, but do not form a 
separate oolumclla ; base tint or conoave, with generally a thin, rarely thickened, 
mural sderenohyma, covered by a eonoentrieally folded epitheoa. 

This genus is as yet only kno\f'n in a fossil state, and by flyr flie largest numher 
of species occurs in cretaceous deposits. Fromentel distingidshea a few groups of 
the genus, in order to fiicilitate the determfnation of the different forms ; with the 
few species, which occur in South India heifofe US^ it i% however, not desirable to 
enlarge on this subjeot of detailed htudy. 

Before noticiug the four species presently to be described, I hare to draw atten- 
tion to a speoimen of a OfehUtet, eo tbommgUy imhedded in a hrownish Bt^wtmn 
from ne.ir Ootatoor that it is impossiI)le to extricate it from the rook. Judging 
from external shape and the distribution of the septa, the specimen appears to be 
very closely allied to C. M^fUea, Lam, but better ipeeimens are neoessaiyto insure 
a good duoaoteiistie of the apedesi, or ita id e n ti fication irith one already known. 
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1. Crri-ouTES coNoiDEA, Sloliczka, PI. X, Figs. 4—6. 

C'lc. cornlbim oralum, coiiouko eleratum, craxntim, opirc nfilunf arcuala ; f'mstltn 
laliuHCula, modice projuudu, diiuidium diamelri major'n paulo mperaHle ; luteribw 
eomwe iu teiiU deeUvUu*; aeptu tmmerotMmk, mtb-grmmlatia, mib-tgqmaiitii»,9epHmo 
qiiitqite tie/ilo plertniiqiir fiirdore ; basi in jnniore modice coiicnva, in ndnlto fere 
plana, Ueoigata, concentrice dManter plicoaa, medio paulo tumidula, peripheriam 
MUHM dedM atqtie radtatim tlriata, peripkeria ipta tauie tmguMm. 

Altiiongli merely known from the tfro specimens figured, these are suffi- 
ciently well preserved to characterise the speines. It is soniowbat alh'cd to VyeUt- 
litea coiiira and C. tindiila/n. hut differs from both hy the frrcnt liMitrtii of the 
central groove or f<]«sula, whicli is rattier broad and comparatively shallow, des- 
oending on eidi0 aide of the lon^tudin*! axis. The Mm ave modetately MmveK. 
The srptfi closf» together, not vfry fiin-, inn! m arly equal ; in most plncrs r.ich -^rvcntli 
or occasionally eighth septum ap^iears to 1>c somewhat thicker than the intermediate 
<nM». The orifpnal edge of the aepte luw 011)7 partially been obnired* but they all 
appear to be rather sharply, though not densely, granular. The Imse in concave iu 
the nualler, nearly flat in the larger specimen, with a central thickened boBs; the 
opitbeoa la thick, concentrically folded, and towards the peri|)hery marked with 
ndiating strise. Tbe peripherioal edge itself is sharp. 

Loenlliii — Near V'al wlnyiir ; two speoimenft in a whitiali aandatone. 

Formation. — Arrialoor group. 



a. OnoAUTEa r^CATA, StoUetka. PL X, Figa. 6—9. 

Ct/cl. cornllum oea(um vel rntuiidnte ortluni, modice elerrifi'tn, laferihu* eon- 
t9KbuculU ; /oMuUt ceHtrali, aati« jiro/unda, in longitudine dimidium diamelri majo- 
fit mquamtet ttptit moderate eraerie, mmmerouiuimU, Mil dUttmter framdaUa, qtiofae 
^Itttto vepto out qiiiiilo a'/cris iiitcrjiini/iKlt iniioribiis forliuri ; hiixi roiicnvimcula, 
tubJmiffata, theca murali leuui, dittanter cuiieenlrice tulcata, alque peripheriam 
venue radiatim etriohUt, 

])uuti. tn*j. n*vniiiKiu maximi 24, tjiism. min. 21 '5. alt. •* mni. 

The corallam ia ovate or roundly ovate, with a nearly flat, but more generally 
somewhat oonetttw baae. The upper part fa moderately elevated, with convex 
aidas, and • centrally rituatedfoaaala, equaling in leDi;ih half the longer diamoti-r 

of the ooi-nlliun. The septa are very numerous, ruid onch fourth or fifth is 
stronger than the intermediate ones, which again differ in strength ; they are all 
iomewbatdistatiily ond not atroogly gnnolar. Tfaebaaeiamdiat^atriatedtowaida 
the periphery. 
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This •pecies bears a close resemblance to C. spinosa, Froinent cl, (Pal. FraD9. 
torr. crot., viii, p. 312, pi. 00, fig. 3), which difl'ors from the Indian ibBBil by moio 
densely spiuulated septa and a much shorter fo&sulo. 

Zad«fHlw.^Ncar YengluKir* and Yalndayur, in pds coloand audstond ; near 
Soderompct, in bluish .sandstone ; not lUUJomnunL 

Formation. — Arrialoor group. 

8. Cnxouin mAimnKMA, (Sa^). H. X. Figs. 10—18. 

MM. AivfajlCMMtilMd,Forb<i,««MOHl.tM,ljML,viLp.ia>.lLin%^ 
laiL Cjid$mi* . . mL48dw»ta> Mi H»t«t» Wff ft* >■'■'» ■ >■ 1». Hkt. lUk. iw 
CbiaL, ni, 64. 

1870. CfrMilu JIfamnUtA, apod Froneotol, Pal Pnto;. tarr. cnit^ riti, p. S<tl, pi. (19, fiff. 3. 

(^el. corallum eireuhre vet nl-roiundtm, hemwpherieum, laieribm vaUe e<m- 
aeapto; fiuula dimi^o diametri brmhre, modiee pr^fandot eentrali ; aeptu mmmV' 
aiVMHW a{qu€ exiliggimk, tep(o qiwque quinto vel tesfo jwl— filHtrt, MmMk 

aattt ffrauulnlit latrraliterque tpinulofiif ; bani n/rpis.t'mc ronrnvfi, rare fere plana, 
tmonttriet cratae pUcala, theca muraii tolida et craaaa, radtatttu obsolete ttriolata. 
HtMkipteiahbMuinltt; ■It.llaB. 

This is a spocios with oxdviiu'ly thin septa, which on a well preserved surface 
ecaroelf vary in strength. This character eouibiaed with the shorter fossula, and a 
more regularly Lemispherioal tbape, readily ecparatea it fironi tbe previous species, in 
wliich alio the mural theca at the liase of the corallum is much flfi""fr than it 
is in JiUtmentota, although this hist is generally the smaller species. 

Localif'/.—'Sc&T Valudayor, in a grey, fine-gmined sandstone; apparently 
common. 

Jbrno/ioii.— Aniakxw gnnqp. 

4. Gtcu)I.itb8 OSBSCVLVB, Stoliezka. PI. XI, Fig. 2. 

Cf/el. eoralium orUenlare, pamtm, mtpra eomexhueulum, infra cotteaviuaenlttm: 
fo»9uta ire^utSma, aub-opaia, aaiia profunda ; aepti$ ptrerataia, eirciter 56, fortiori- 
biia cum brcvioribua aique tmtior^tM aUermmtSbm, dOttimttr grem Mi&-AiA«fviiIaM} 
test ameitva, tub'kangtUo. 

The single specimen differs w essentially from other species of Ci/clo/ifra, 
that, although in a rather deficient state of preservation, it can hardly be confuuuded 
irith any other known form. The solidity of ihe corallum and the unusual strength 

of the septa do not make if tirohahh^ thnt the specimen is rerr young. The fossula 
is moderately coueave, ceulrai, and somevv hat ovato in shape. There are about 20 



* Coiup. iiem. G«ol. Surv. of ladia, ToL iv, p. 136, whcro, id liu rvport upon the gtvl'^r tif Ibc Tri. Iiinopol; 
4tataM. Mr. H. V. Blufotd niin to ttii ipMia ntete iMMaT Iki^JUmmltm. For i . ' 
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or S7 ioag&i aepta irhiob originato in the fossola, and about as miuaj Bhorter ooea. 

In some places a third Heries of still thinner ones begins to appear, hut its septa 
arc, OS a rule, uot very distiuctly traceable. The base is concave and appears to 
bave been amoottL 

An allied species -was described hy Fromentel (Pn!. Frnae. terr. cret., torn, viii, 
p. S59, pi. 63, fig. 3,) from the Gauit or Upper tiroeiuaad deposits of Sointe Croix 
under Uie name of O. Smekv-emeit i it diflbra from ^ Ltdian Cam hj bsfing 
somewhat fewer and more equally strong aepta, and a nnudi amaUeir fbirala, almost 
only repreaoited by a central pit. 

J^Ci^.— K«ar Yeragboor, in a greyish Hndatoiia. 

AnnnaMoa.— Azrialoor gnraq^ 

MADBXPOBABIA FBBIt«A*A. 

JPamUy,—MAJ)B£FOSID^. 

Milne-Edwards and Haime, in tbetr Hist. Nat. dcs Coralliaires, rd. iii, p. 09, 
divide the whole of the Anthmoa PERFOKATA into two families, the UfAMwwMtnM 
and the TojuruKt. The fonm-r sub-divided in three sub-f;uiiilie.s, the ; rr'i.fjf.tf/.v.r, 
without independent cccncuehyma, the MAmEi-OHi.WE and the TiJtm.y.ntJX.E, with 
ooenenchyma, but the fozmiBr has the septa unequally, the latter equally developed. 

SH6-/\,mity.—£rPSJ3f]UIN^. 

This sub-family includes, according to Milno-Edwards and Ilaimc, simple 
and complex forms, the single coraUa bong without an epitbcca ; the septa aie 
well developed and distributed iu six systems, the septa of the third and subsequent 
orders are generally imited by }>uir», ur iu a greater number among themselves ; tlie 
^ifflliffii^ia. is spongkiae or granular, and the walls are snbooatnlated, granulated, and 
peiforated. 

The EUPSAMMis^ are represented in the South Indian cretaceous deposits by 
two ipeeiea, appaiently belonging to tiie ^p^Ml genua JOyMiamw, wbidi basb I 
think, as yet only been known from tertiary depodta. 

XXIY. EUrSA:\IMIA, Jniiie-Bhcor'.h and Jlaime, 1848. 

Corallum simple, sub-cylindrical or obcouic, free, without any lateral mural 
eacpauBon; calyx ovate or nianded,'and of modemta depth; septa rather thin, 
laterally granular, crenemlly irre^lar, in four or five eyeh s, sometimes v, iili indica- 
tions of a sixth one; columella well developed; costai numerous, simple, extending 
the entire length of the coiallnm ficom the base, composed of Una but somewhat 

Irregular Lrranuh^. 
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M.^Edwards and Haime refer five species to Eupaammia, all tram tertiary 
strata. Tlic genus is vory <:losi'ly alliod to liahinophijllkt, dilTorinfi from it by its 
free, often slightly umbilicatcd base, and also gcuerolly by the septa of the last few 
cgrdM being itr«ga)ady united to eaoh oibar. 



1. Buvuimu. T*BXAK«| Stolictia. FL XI, Figs. 3^7. 

UM. OtiA«Mi^ifMlF«Tb»% TtaMaML8iN,bii4,«a.p.l8l.iLib^l^.lO. 

Eiij)t. corallum obverse conoldeum, cylinAraeeo tlOHgtltltm, boH migtuMlim, 

modke areuatum, i» tetate adtUia ad uUertalia jfbmmimmefirlUer algwe irregiaarUer 
mmAwIimi; MffM Mtipaft femw, eonMt meUM la H wwi te , mMi muita tmiftutM^ 

tepamlk, timplioibus, vix uiululalu, ffranulU irregularibttt mimUisque compotiiia ; 
calyce sat i« pro/undo, rotundale oeato, ejtudem aeotione ovala; »epti» tenuinimkf in 
quinque ojclit dupotUU, iia adprimum cUqnt H WH wf im i oyclum porll u en HbtU eaigrU 
fortioribut et t'mplicibu*, ii» ad tertium, quartutn ao quintum BwiftKiM pertinetilibus, 
in altiludiiie variabili prope columellam unitig, aepiit ad ordinet tequetitea pertineuii- 
but muUo temiioribua alque aubaqualibua, nonnunquam jaaulo irregularibtu ; columella 
kda, tmtuiter tpongioaa. 

TUe fa a v«7 Taiiable epedes m ngBida the ehape of its oondlQm. A very 

young spfcimen {f\<^. 3) is ri'^'ulnrly nl)vrrs.cly conical, with a poiiiU'd free base, the 
calyx was moderately excavated aud roundly oTate. Other specimeiu aro more or 
less cylindrically elongated and at distances irregularly oontnoted, but all in 
ourred, and none of them show any placo of basil attachment The mural theca is 
alirays thin. The costao are nearly all equal, composed of fine granules and se- 
parated by much narrower furrows ; they aro almost straight. Of the larger speci- 
mens none showed the caljrz exposed, and the septa aro only traceable in a section 
of tiie stem. Tlion; are five cycles of septa; those of tlic first and second cycle arc 
simple aud somewhat thicker than the others, but> on the whole, all may be said to 
be tbin, and tiiey are laterally finely granulated. AU the other septa are rather irw 

legular anil Homewhat imdulatinc;. Those of the fourth and fifth order meet the third 
near the columella, but generally at diHercnt distances from it The subsequent 
septa are sab-eqoal, and mostly unite with those of the finirth and fifth cycles, as 
well as with themselves, about half way between the columella and the pcripherical 
edge. The width of the culumella very nearly equals ono-foorth of that of the 
entire ooiallam ; it is very thinly spougiose. 

XoeaUtjf. — North of Odhmi, in a whitish oaleueous aandstone; not erannoD. 

AraMjioN.— Ootatoor group. 
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S. EvpuwaA, mvoKUAj SMtadka. XL XI, F^. 6—4. 

JBH/m. eonlkim iaverte eonoidetm, baai atteattatum, lente eiirvatum, theea mvrali 
•MfiMMla itubUim, eottattmt eotfit mqiMU^, tuMt mulfo angmtioribut aeparaiu, 
aimpUeShu, tuteo quoque eirtittr tr^maertebtuffranonim composUo; aeptU tenuiarimit, 
in $e» ejfelit dupontit, modice coujluentibut, eyelo ultimo imperfecio ; teetione eoruttt 
rotundaie elUpticat cohimeUa temuter tpoHfiioio, eircUer qttatiam p€u4en toHm 
diamelri lata. 

I hare only two rather imperfect specimeuH I'ur examination, Init tiicy appear 
to belong to a irall marked and distinct spedea. The form is tvnmly oonoid with 
a rmindly ovnte '•fytioii of tlio corallum, the pcrfwt calyx hns not 1)eeil obaerrod. 
The mural theca in of great thickness, and the costte, each apparently oompoMld of 
about three tflriea of giaiudes, wbieii an oompamtirelj broader tbaa in Buff, 
varians. Then an six cycles of fu^pta prc^iont, bat the last is inoon^letes all 
are very thin, imdnlating, but not very irregular. 

Xoonlj^.— North of Odium, in a ysUowish linNstooe. 

Fbmation, — Gotstoor group. 

The nirmhrrs of this family are rliaractcriscd by their compound coralla bfinaj 
entirely composed of a reticulated scluronuhyma ; tbo single individuums arc directly 
490imerted by a spoDgtose nam! theca or a pome aBnenohyma, and are propagated 
by an cxtra-calicular gemmation; sopta small, but utln'rwiso VsUdefdoped; TlBOeial 
cavity with diasepimento, but never sub-divided by tahuhe. 

Spedes of this Ihmily an fbund both ibssil and noent. Thtj an represented 
iu South Indiahy a single species, belonging to IL-Edwards and ITaime's* sub- 
dinaion mjucomi, in wliioh the canencbyma is Tsiy slightly ornot at ail developed. 

XXV. G<?/i(/^.— COSCINAILEA, Mihie-Bhranln and Ilaim^, 1SI8. 

Massivo coralla of a dense tissuo and without an ex)itheca ; calyces concave, 
with well derelopad septa and withont pali, dinotly ooonecied wifli eaoh other by 

the septal costie. 

The typo of this genus is C. maandrhia, £hr., fC. Bottce, M.-Edwards and 
Haime), a reoent spedea firom tiie Bed Sea. The authors of the Hist. Nat. des 

Corall. (loc. cit.) also icfor to fhc samt^ rronns rn uss' Forilca mammillataf from 
the Qosau deposits, and a very dosdy allied, if not the some, spedes also occun in 
Boniih India. 

• Biitirat4tiGMI,ii],pbin. 
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Co«ci:r&R.KA coi\f. hammii.laxa, Revtt. PI. XI, Fig. 10. 

The only fiffurfd specimen which appears to he reforable to \\\v. European 
•pecies is a cast ; the coraUum is globose and sessile by a contracted base ; tiie upper 
aoifiHw hM aome imgalar impf ciri MM, and theie it no trace of an oplflieeab Tho 

calyces are somewliat concave, mostly one mm. wide, and directly connccte<l by the 
seriated septal costs ; there are about 20 to 21 septa, of which, however, generally 
only eiflii naeb to the centre, oeeapied by a tliin ooIonMlla. Ibo flgue roproeonta 

a portion of the surfaor cnlarr^fd srvrn dinmoteni 

I do not see any essential diiference between the Indian and the Gosau foMfl, 
Imt ai tlie former ie merely a cast, tha detenninatiim ia loinovhat doobtAiL 

Loeality. — Odium, in a brown luneetone. 

Formalkm. — Ootatoor group. 

MADBKOBABIA TABUL4VA. 

(S«« p. 5). 

Of the four (or perb«p« three) fonilies, dUtinguished in this aul^Ofder 
hf tha anthon of the Hbt Nat. dee Oorall. (vol. iiJ, p. 221), only that of the 

Ea^.—MILLEPOBIDuE 

is represented by a single species. The family is oharaoterised by a large deTelop- 
ment of a cellular or tabular coenenchyma. 

XXVI. C7«it«.— nELIOPORA, Blainville, imi. 

Massive ooralla of a shortly ea^spito'se, tuberose, or lobato shape, with largely 
developed, thinly tubular ccenenchyma, forming terminally line pores on the 
iniftoOb eeiwialed hj eomewliat raised pa p iilow grannlea; calyeea zoond; aepta 
very short , but distinct ; no columella. 

The genus merely differs by its very short septa from Foljftremacii, in which 
they reaoh to near the centn; it oeeon both veoeni end Ibeail, bat appeara to be 
one of the rarest corals. M. -Edwards and Ilaime referred (o it two species, 
JET. JParUehi and maerottoma, described as Polylremacit by Prof. lie us s from the 
Goaan depodta. 8lnoe then only very few apeetfla have been nntioed ikan the 
kainoaoio epodi. A aingle epedea oosna in the Oenomanian beda of South India. 

HxuoroBA BmraxnaufA* iM^hdtm, n. XI, Fig. 11. 

Eelip. eonHlkm gU^onm, inenutaiu, tn tmpttjieie irrtgvlarUer aique tpane 
tmberonmmit nbmammUlatum ; calycihtu rottmdlt, imam mm. Utlu, in partibnt 
tUtaiit oRprotrjaMrftij m vUenpaem pltmimeiUk tmt concavk 4 atf 6 eun. diataniibM ; 
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tepiit oetodeoim tubaquolibut, breeiuimis; canenehymate confertim minvteque 
ponto, pork irr^ulanter ditpoutit, $raHulit papiUoti* teparatit, circUer quuU4»m 
partem tniAw mm. diMMtiSw. 

In ita internal structure of the coenenchyma and the eighteen very short septa, 
thi« crr-taccous form is almost quite iiloiitical with the recent fipocics, the type of 
the genus H. carulea,* Qrimm, but the calyces are considerably larger. The 
carallam ha* & fsw obtuse pcotubenuuieflt on wbkh tiw odjON am often very okae 
together, while in the flattmed or ooDCBTO mtsiBinon tlie di rtmoe between them 
increases to 4 and 5 mm. 

LooaU^. — ^Beet of Eaimy^ in % brown Ibaeitone with ooaree qnarti-greiae ; 
only the flgored spceiiiien hecn fomuL 

FormaHim. — Ootatoor group. 



OlMBBAI^ BmAmKB DBBITBD nUHf THE nZAVIITAiroN OV THI SoiOTR IXDUW 

OBBTAOaOVa COKAU. 

As I have already had occasion to ulisen i' in tiiy introductory notettheexamina- 
tion of the corals from the cretaceous deposits in the Trichinopoly and Sooth Arcot 
districts i>rored HO leae interesting than that of the other daaies of animals, both 
in a zoological as well as geological point of view. 

The oonditions of the depcaits were not eo quiet that we could ezpeot to 
find any of the Alqyanana or of the HUaoodeirBwta preservod, bat tiio Scleroder- 
mata, or Madreporsiia, are represented by flfly^eeren species, namely, fifty-three 
lielon;,'iii^' to the afososj, three to the PSRroMATAf and one to the tabvlata. Witli 
the exception of a single new generic type, for which I proposed the name Flacaa- 
trea, all flie othem behmg to prarkiialy known geoesa, but the majority of the 
species are new. 

Among the genera there are a few, like Comoteria or Euptammia, which had 
not fnrmevly been known to oeoor in entafleons rocks ; a finr others, like Pld^^o- 

Unis. PH>rm/iwsmilin. nr SirUnria, bdoog to the zanet fbssils, and some weM 
previously only imperfectly known. 

Looking at the whole Ihvna we see the reofoboilding Ammm, StnjimtM, and 

TBAM.yASTJtFii/At mucli exceeding tlic other familii's in numbers of species, as well 
aa in frequency of occurrence of specimens. Coral reefs appear to have been of 
oonsiderable extent, partionlarly along the old shores within the Ootatoor group ; in 
the two other groups they were much more local. But still there arc strong indica- 
tions that thcso local faunte have been much richer than 1 bare been able to show 
from the comparatively scanty materiab in our collection. 

* Ownp. If. 11 «B fl. iriT «f wl. TO of D««k>di. AltiL, Whm. lUth. Mat. WfanMili Kht, ISM. 
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Digitized by Google 



OF SOUTHERN INDIA. 



55 



The distribution of tlio species in the three di^dsions of the South Indian cre- 
taoeow deifotiU irill lie appuent by a glanoe *t the aeflompanyiiig talde ^— 



Rial. 


i 


1 


1 


LMiiir Mi ffi 




OtolMlual ptiiiliua 
eiMwWrf. 


ctmmawmm. ^„ 






1-19 


X vT Aodaer 







* 

n 
<' 
III 



\€.\7 E Odium, K ICdintP . 



I I 



W. 









II 








IT 






n 








r 






u 




n 


KiMlIf . 


• 






li 


• 


n 


nua 


• 






u 


II 


i-« 




I* 














V 






III 










M 

mi 



Tavcwnrbu— 



1? 
U 

w 
w 
It 

N 
M 
•> 

n 



M 

M 



n. 




MnvUMv 


ni 


•1 




IV 


« 




III 


t 










IV 


<-• 




y 


1 


IClM^Mf „, „ 






OjUI. 


▼ 

IV 


r 


MufM* 


♦ 


i-a 


>liiiiiii|llWK llto- 


TI 


• 




» 







T 


1 • 






1 





TnrM b«d* aC 



TH.-l.ii>«i" 
OvtaUMtt. 



Tarn Mate Ik CMk 
l>Un> !■ Mm la 

a» CkMM, MB 

riMliclnMrik 



( 187 ) 



56 



IV 



Xvru L&TnuAirBiA— 



XX 



▼I 



TuutMtanMA^ 

„ U«afljv4<M, IM. 

a f^M*. Stol. 




vu ^ uxDUMKMsnm. 

IXtV Bmunu— 



IX 
XXVI 



•iMlterOL TiMUXi. 



n 

n VI 

M lit 

.« I n 

" ! 

n Til 



TO 
TU 

m 
vn 

VII 

VIII 
VIII 
VIII 

nil 





IX 
IX 
IX 



f-t 
I 



llta5«or 



I 
l-l 
4 

e Panll; 



Dllt*. 



IX* I «»1 CMIna - 



«r 

«7 



Ooutm. 



X 
X 
X 
XI 



XI 
XI 



TwMfWr, Tiladlfnr.. 



W-ll 
I 



^-7 fvjium , 



Ditto. 



Tom Ih<]» of Ihr Cmm 
•nil - '»J PinliuK. 

•ram III* GwM i l |n lW«. 



( 188 ) 



OT SOUTHERIf INDIA. 



57 



It will bo scon that out of the fifty-seven species fortr-tTvo are only known 
from tlie Ootatoor or lowest divisioQ, firo from the Tricbmopoly or middle, and nine 
from flw Anialoor or nppw dIvUra, wUIa a dngle upeoieB b eomiiMm to the two 
last. Till.' faunas ore, thoroforo, as woll definod as could ho expected, and tliey 
indicate the soundness of the phncip les upon wliicii the distinctions of these diri- 
•ioM have been tnaed. 

From our former researches we know that the Ootatoor beds arc chaiaoteriaed 
as Ceaomanicn by NauMu* tub-lavifaiu*, AmmonitM roatrattu (vel mfi«imiit 
JMomaffentit, navteuIaHt and Mantgtti, Awttana Oonnata, Itmertmm iiAimbu, 
Exogijra aiib-auriculato (vA eo^mba), Grypha:a vesictioMt AnaSratofal dtprutttt 
and capUlata, Cidaris veaiculoia, and many other fossils. 

The Trichinopoly beds have a good number of chjitacteristic Tui-onien fossils, 
■uch as Amm. perampltu, and A. Guadeloupm, TurriUlla Itepiuui, Fhcladontfa 
cnudata, Eriphyla lenticularit, Modioia igpieot Orgpkaa dttinUuM and MnaofOt 
Jlhytichotulla compretta, etc. 

Tbe Airiailaor gionp, wUoh Npresenia the Senonfen and Daaien of d'Orbigny, 
it distinguished by NavlUia daniciis, Amm. Oofaroodriisis, Scala suh-turhinaln, nnrl 
tlriaio-cotlala, £i»»oina acuminata, Orifphdea veticularia, pectinaia and ungulaia, 
Srofffra laeittiata, iAmMj«m membrmiiaeemm, BadtUa teeta, InoeertHiau CMtpUt 
Crania Ignabergemia, Cidarii sceplrifera, and niiniy others of upper cretaceous 
tjpe, as are, for iustauce, all tlio Ciliopoda (or Bijozoa), recorded in a former 
nuuber of thn volume. 

When we look upon the coral fauna of the Ootat i r -roup, we meet with mly 
one or two species identical with European forms, like l}rooho»milia tuba. From., 
and others not satisllustoril/ determined, which have certain affinities common with 
some speoiee from the Qosao. Tlio reason of this scantity in identification lies in the 
IhiCt, that there are comparatively only few corals known from Cenonmnien beds in 
Europe, and this (act makes, therefore, our Ootatoor coral fauna not only locally 
interesting^ hot gedogleally imporiuit fiw the study of this formation. Hie more 
striking is it when wo find tlint out of the five species from the Trichinopoly 
beds no less than three, Trochaamilia inflexa, Attroccenia deoap^Ua, and Jaaatrea 
mmr^t^ta, oeoor in tiie Qoaan and partly also in Braooeb In both looaliiiea 
the beds an rrferred to the Tiuonien. One of ilie species, decaphyliu, which 
has in Bmopa a great geographical distribution in spaoob inilitiiafais this by its being 
common to the IkiohiBopoIy and Airlaloor groups. Etam, tiia last named group 
ttwrs are no oOier identical species with European tsaaa, but we have aotnally 
not much to go upon in the identification of tlie species of this gronp^ beoanss 
the older publications on this subject are hopelessly insufficient. 
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OBETACEOUS 8F0NGI0Z0A Of INDIA. S9 



OkSCBIPTIOK OS A SPECIES OF SpONOES JlHD OXS OV FoRAMINIPSBA 7B0M TOB 

SalKldngdoiii. AHOBPHOZOA ob PBOIOZOA. 

This fifth l&tgb dirision of the animal kingdom is represented in ihc cmtaoeoiu 
depoaito of the Trichinopoly district of Southern India merely by two detennin- 
Me ipedeB, one Sponge and one Fonuuinifer. 13otU are forttinately referable to 
well known European fossils, Siphonia piriformit, Ooldf., ft very characteristifl 
Ccnomanicn species, nnd Orbitoides Ftiiijtisi, Duj., an equally characteristic Seno- 
nicn species. The former is found in our Ootatoor or lowest, the latter in the 
Anialaor, or iippeiniui4i diviaioD, fhiw admimblj snppoiting ihe vievwliioh we luiTe 
taken of tke age of the oretaoeoos depoaits of the Trichinopoly and South Arcot 
dtstriota. 

Clan, 8P0NGI0Z0A. 

Tlic study of this class* lias, within the Inst U:w yonr?;, hoon greatly extended 
throiirjh llio i'l;il)rirnto rfsraivln>i of Dr. J. E. Gray, Bowrrbnnk, Kent, Eimcr, 
Uscckel, O. Schmidt, and many others. The fossil sx>ccics have been worked out 
by G-oldfttflt, Btoud, Oeinita, W. Dhnker, Baron &oi«n« eto. One of the 
most complete nnd most noeot qrateuu propoMd is fhat of 0. Selimid^ wlio 
divides the class into— 

1. — SajeTomupjB, in wliieh the Bilidoas ni^eultB an fbtmed altar the tri< 
axial type. 

2. —ILujsajici.yjb, with the silicious spicuhe of uni-axial type. 
S.—LmmnhK, with a ocnnpoand draleton of appaiontly irreguhirly arranged 

qdcula*, in part probably calcnroous, in part silioioill* 
4. — CAicmvyaiM, with a calcareous skeleton. 
The only species observed in South India belongs to the 

Group* LnanmM, 

Iwugalbnaof tbo 

SirilOMA, Park., ISll. 

It is characterised by a simple or geminal, globular, pyriform or OTCn cylin- 
drieal body, with a oential or mdHMntral eylindrioal earity at the np]Mr end; ftom 
this cavity radiate in different directions thin canals, which terminate between amall 
pores on the outer sorfiioo, the aaoe having no epiUieca; the specimens an gene- 
ral^ Mfl^ by a pednncle. 

The S^kotU^ an chfeAy known from entaoeooa doponta. 

• IW MUj f Mr iihtipsto«hi AatboM mi Owl w i te wN. pMollr, kmk«n (tpoUdl; pointed out. 
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SipnoxiA piKiFOKMis, GoUlf. PL XII, Figs. 1—2. 

1836. Qoldf D>8, P«tFBr. (iona., I, p. 10, pL ri. fig. 7. 

tm. OrinliM, BIbttiJpiWqp h Mum, jut I. Unlwir QwJtr^ ^ ft » I— U 

One of the thne ipecimens found in Ifldia is almost re^brly psiMhaped, 
broadest near the upper end, which is depreasedly convex; a few protuberances on the 
peduncle Indicate that It had been ramified towards the baso, somewhat as in 
JI iclit 1 i m's* figure of a spccimrti iViiin llouen. The ciivamferencc of tho upper 
side is roundly ovato, and the width of tlic cavity is nearly onn-fourtli of the luiii^er 
diameter. The cauals ou the upper bide aif, as usiuiUy, thiu and auasCoiuosiug, 
disappearing towards tlie peripher7. lira tqNoiogs at the outer awflwa are ovate^ 

n1>out one mm. long and from ono-half to tbrw quarter mm. broad ; tbe finely 
poroso interspaces generally being from one to one and a quarter mm., sometimes 
more, but transvetady rarely ffweedhig two mm., whiles when the snrflioe is som^ 
\\\v.a warn off, the oponin^s of the camtls become longitndinally confluent, forming 
more or leas deep furrows. 

The Internal stmeturei, as seen on a polished aeotion, is quite Irregnlarly Inters 
woven, rather largely cellular and traversed by tbe larger oanals, isening firom the 
axis. 

. Two other Indian specimens arc shortly pedunculate, with a wide, irregu* 
lai^ rounded circumference near the upper convex surface. In one the width 
of the ppntral cavity is about one-sixth, in the otbor only about one-eighth of the 
total diameter, which cousiderably exceeds the height of the specimen. 

European specimens rary equally in fenn, as do those three ibund in India. 
Geinitz says, that thoy clian2;o from piriform to globular, pedunculated, or eremto 
cylindrical shape, and that the base of the peduncle is either single or ramified. 

I have eompared European spedmmis with our fossil, and their struxrture agrees 
perfectly. If we bad to go merely by Gold fuss' figures, his Siphonia Jlcut, 
from near Qoslar, ought to h« united with tho present species, but in comparing 
actual spectmeni from fliat locality, the interKwulfeular texture appears to he 
finer and denser than in piri/ormis. It is, however, just possible that this difiGsrawe 
merely consists in a somewhat different preservation of tbe specimens. 

LocalUy. — Korth-cast and north-west of ^iloraviatoor, in a brownish sandy 
limestone. 

Formation. — Ootatoor groi^. 

The species is, as already noticed^ a ohaiacteriatic fossil of the Cenomanion or 
Rotma^mttU beds in Saxony (lowev Qnadermarl and lower nraer), Bohemia, and 

almost tlirou^'hout Fratu'c. ITio closely alliwl (if not identical) Boglith speoies, 
8. Konigii, from the challc is considered as distinct on account of its vmy long pedua« 
ele, but this is not sliown in ICantell'st original figure. 

• ToMMgnpli , xoopliTi, 1810—17, 1S7, zixiii, tg, L 
t 0»>l. ]> IT^pLniS^UkSOka. 
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CUaa. BHIZOPODA OB F0BA1IINIVBRA. 

T.ikf tlio SponEfcs tlif Kliyzopods are a morn orgatiie fluid or viscose mass, with- 
out any special or peimaneat organs, hut tbcir little shells, simple or ohambecedf 
oomfete fa rq^ari^, ea Mc tae m of proportion, beauty of fbrm snd of amanMnt* 
Btion with ahnoat anything else wc know in the animal kingdom. The names of 
Bbrenberg, Schultze, Dujardin, Carpenter, and many otheis will for ever remain 
connected with the study of this ohisa. For the fossil forms no one has greater 
merit than A. d'Orhigny and Prof. A. £. von Reuss ; the latter author haringin 
1861 publbhed* an ehiboratc Prodromus towards a natural system of the Forami- 
nifera, particularly with reference to the fossil forms, of which no other naturalist 
htm uamJned a laiger number. 

Prof. V. Rotiss divides the entire elriss into (wo lar-^'e divisions, according to 
the shell being porous or not. Of the next importance is considered the calcareous 
or aOieioM rtmotoie, ete. 

Our apeeios helon^ to the group vitii a porooa abell, which ia tMveraod kj 
a complicated system of canala. 

Iksides this single determinable species, I bsfe only obaerved a few very im. 
peiibot specimens of a £clalia from the marly limeetoOA of Chokanudupooram and 
one «m:in, smooth Lggwa ftom. the aaody beda at Yermanonr, both beJonging to the 
Arriulour group. 

fynify,—NUMJrULITIl>^. 
B«a«s, I. dt., p. SiHV. 
OEBITOIDES, d^Orbigny, 1847. 

Shell diaooid or lenticular, with sharpened margins, composed of a central 
aimple layer of apiially or - 'lit i iitrically arranged cells, connected by canals with 
ftoch other, and supcrpoM^d on both sides by several other layers of cells } outer 
surface more or less rough, granular, or tubercular and porous. 

The ^eoiw of (he gouia ano found team, the oiretaoeons epodi op to tho pre- 
aent time. 

Obbbodm Faotmi, (D^firtma^. R ZII, Figa. S— fi. 

Beu«9 in Sitzunf.nsb. Aksd., WisD, Math. Nat. Kksse, 1861, vol. xliv, pt i, p. 309j (cum eyn.). 
Shell discoid, varying from four to eight mm. in diameter, and one to three 
in thickness, sharpened at the periphery, sometimes irregukrly bent ; on both aides 
equally oonvez, or nearly flat on one of them, aomettmea with a prominent oential 

• Sitt. Ak, Wirr,, M..-li. Nnv Kli-.i', I'iv. |.t i, |. 3iWi. PcMwly a rolnmn of i-ilS. r Si' ^in g j mM lto « 
UMkMhliAeB th* AcmIuu; U publi>bp<l oiiliiKit tome valaBble MDtribvtMiii W Ike CuoiU <il Uiu cIjm. 
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bon. Bttiftee more or less disthioUy gnnular and rob-tttbeiNulttr, lladjr pOMMe. 

The chambers in the midJlf layer arc concentricnlly arranged round n Inrirc uiu-li-ar 
cell ; they arc aoastomostiug with neighbouriug chambers in the same series 
u well m with those bdoagingto the prerkras and nibseqaeni eizolee; theae 
clmmlxTs are B^uarish on till' siH-tio!i, r'.ii'l their tliiokntiss varies from oiu -fiftli to 
oue-teuth uf the total thickness. The cells in the superini posed layers are consi- 
dembly amaUer, depressed; on a vertical seotioa their langes are perpendioalar, or . 
viTv uearlj ao, to the horizontal central lajer, and their namber variea from four to 
twelve ; generally they are not equally numerous on the two sides. 

Prof. Beuss, who has described the internal structure of this species in great 
detail, haa not been able to observe the communication of the oells beloaging to 
till' same conoenfric series. This conneotiou is very clearly seen on two sections 
made of Indian specimens, and 1 have albO observed it on two other sections of 
Maaatrbbt apedmena ; it is exactly the same aa observed by Carpenter in tertiary 

species of the genus. (Comp. Qunrt. Jour, fleol. Soe., Lond., 1850, vol. vi, p. 32, ote.'. 

J/oealitiea. — Kinnyoor, in white limestone ; Chokanadapooram, in a pinkish 
earthy limeatone. 

Formation. — Arrialoor gronp. 

Orb. Fttujaei is one of the most common Foraminifers in the Senonien beds at 
ICaaatildit; H has also been found on the island BOgen, at Aachen, and Tarioua 
other pUwes of Oennany and France (Boyan, Lanquais, etc.). 
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Note om tbb AiiTHBaaoA ash SpoN»vtx)zoA, keprissmtid n thb Sooth Ihoiax 

'I'hpse two Ml b- kingdoms are SO wry sonntily represented in our collection that 
it is scarcely worih while to «iter iuto any particular details on the subject. 
However, in «tder to eomplete tlie aocooat of ttw founlM whkrh Inve aa yet been 
Jbuiid in (lu'se deposits, I shall briefly notice those speeiis wliioh liavi- Ixi'cn 
described from Messrs. Kaje Mtd Cunliffe's ooUeotion, adding to these a few 
otIieiB of wbidi ^eefanens baire been pioeond daring the eonne of ilie surrey. 



VERMES. 

If we exclude a few doubtful tubes which are to all appearaace referable to 
the Pboladacba, and others whioh belong to the ^mmmstijom, then aie four species 
of Serpidd and one of Ditntpa represented. Hie speeiflo determination of these 

fnlios is iiltcii very unsatisfactory, and thouijh our materinls are comparatively not 
veiy iur^e, they admit of a tolerably goixl detinitiou of at least tUrce dillbrent forms. 



L Sbbttoa viLnoiuiiit Sub. PL ZII, Fig. 6. 

Sower by, Trsna. 0«ol. Soc., Load., nr, p. MO, pL 16, iS(^. %. 

Ksuf Biibm. Kicide., pt. i, p. 20. 

8. toiMit, in pai^ OoMfess, PMnif. Qm., pi. 49, »g. 1 %. 

The tnbee are round, smooth, generally lialf a miHimeter tbie^ niely inoteas* 
ing to one mm., ^wing socially in large maaaee, oomposed of Tarioas^ twisted 

bundles of about 15 to 30 tubes in each. 

The Indian form exactly agrees with the European one in the form and thick- 
ness of tabes and manner of growth ; it can, I thinic, be fisirly considered as 
identical with it. It n a-i first well figured by Goldfuss as S, »ociali», under which 
name be indnded forms from devonicn, Jurassic, and cretaceous beds. Sowerby 
proposed to TCstriot G'oldfnssi' name to the jonesie form, and named the upper 
Greensatid one from Blackdowu S. filiformin. It occur"* almost throughout the 
upper cretaceous bods (Upper Greensand and Chalk, Ceuomauieu, Turooieu, and 
Senonien, Quadefsanstehi and Flmner) of England, nano^ Germany and Anatrin 
(Bohemia, Galizia, and the Banat). 

Xoca/i/y.— Arrialoor, in light irrey Mndstone. 

Porm<i/io».— Arrioloor group. 

( IM ) 
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9. SmvLh. eai^f. cMifBDiAui, SMoO^m. PL XII, F{gi. 7— B. 
Comp. a«ldf . Vetmf. Gtm., p. Ml, pL 71, 4. 

Tabes nrnod, smootb, TBzyiog in tiuoknea fkom one to one and a half milli- 
meter, Rowing in short bundles, or in more compact masses variously entaagled 
between each other, or more solitary, ci-eeping on shells and other subatances. 

The ^iaa spedM ism not ftppear to exhibit any poraeptible diffarenee fnm. 
the European one above roferrwl to, hut T Iiavo no spccinn>ns for compiirisoii, 
and do not wish, therefore, to pronounce their absolute identity, because the mode 
of growth MDiewhat diflm from the finm figured by Goldfnsa, altbongb Behlo- 
theim refers to compact masses. 

It is probable that Sowerby'n S. plmig from the Chalk also belongs to this 
apecias (Comp. Min. Conch., vi, p. 2ul, pi. o^ib, ii>r. 1) ; it certainly is not identioal 
trlthjEI^'bnnw, as suggested by Renss (BAhm. E.r*'iik', pt. i, p. 20). 

Lor(i!i(l,'a.—.\ma\oot, in gTsy Sandstone } south of Mulloor, in whitish or 
yellowisli siiudatone. 

Formation. — Anialoor group. 

.S'. (f/irijiirliti is an I'strciiii'Iy common species in. tlie TTpper PUsnw and Maa^ 
thcht beds, all through Germauy, Northern Austria, and f ranee. 

S. fbsKiVLk. OoTASOOBBiran, SUolMka. PL ZII, Piga. 9—10. 

Tabes simple, moderately bent, six to seren mm. thiok, round, somewhat 
transversely rut^osely striated; the thicknoss of the solid test is one to one and a 
third mm. The one end is occasionally thickened by a circular swelling. The 
tubes lesemble those which in the Flmter of Bohemia and Saxony are often 
qnoted as Serpula a/^Mttana, Goldf., and some of which no doubt belong to the 
SERpriwj, while others nre rororablo to OttttrociMM and Tereclo. They are of 
almost ec^ual thiokness throughout. 

ZoeaK^.-^Ootatoor and west of Odium, in earUiy limestone ; the species does 
not appear to be mre ; <^cveral siKHMOMiiifl are in tiio oolleodon. 

Jbfmoffon. — Ootatoor group. 



Dtttatimmf iamaUm, Forbes, Trana. Gool. Soo., L«iml., vii, p. 138, pi. xv, fig. K. 

Of this species, of which no specimen exists in our collection, I have already 
oliaarved (in Vol. II of the Pul. Indica, p. Itl,) that the description and figure of the 
species arc based upon a longitudinally lililn <1 Serpula. Forbes' original is taken 
from a fragment imbedded in a calcareous Haud&toue, which is wholly perforated with 
these annelide tubes; their shells are thick; extemally they appear to hare fbor 



4 Serpula? hamata, Forhen. PI. XII, Fig. 11. 
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Ion<ritudinal somewbat distant ribs tm om-hait tit fhe tSmAi, fire nmewhat closer 

oil the other. The external layer of ihc slicU is more comjiact tliaa the inner, which 
hrouksolT in thin InmcUte. On th« section t!i(> lon;,'itiifli»al ribs are pcrfi-ctly cli'arly 
traceable, but. the shell is su ihuruugUiy atLachcd to the rock that it alwu^;i 
leavea the east vidble aa aooa aa an attenupt ia made to nman it . 

I can onlj add an approximate figure of the outer side and of the Kctum. 

5. D1TIU-PA.P LOXOissiHA, FOrbet. FL XOt Xlg. IS. 

Trans, Gwl. Soc , LuiiJ., vii, |>. 157, pi. xix, fiyr. 13. 

' i>. leata cglituirica, longUtitm, ooHcentrice regulariler tlriata, tlriU minutiwmu, 

•In^a «C tfmtmm 4| ImIm*, dkattor 0,^ ioch. 
* A very long, regularly curved, cylindrical shell. The surface is markc<l with 
' very minute conoentrie atrisD. The cast is smooth. The habit is so truly that 

* of ft testaeeooa tabicular .^ic' /h/c, uad the rej;ularity of form so similar to the 
'a^eotof a Diimpa, tlutt, a1thi>ui;h the mouth i.s not pteaervedi I have little heaU 

* tation in Kferring it to that well-marked genus. 

'It ia Qontaiiwd in a maaa of kmIe firom Foodkibany* and ia aaaoolatod with 

* Saciili/fii, and vaxioua univalve and bivalve shflls.' 

Such ia Iforbea' aooouut of this species. Fi-om the last reforouco to JiaculUea, 
it appeal* moat prabaUe that the beda fafened to beluig to the Axriakor group. 
Then ia no ^edmen of it in our eoUection. 



CBI78TACBA. 

Prof. Forbea gave a figure of the carapace of a crab flrom Pondicherry out 

of Mr. Kayo's collection. A second specimen was proseiitiHl by 'Sir. Cunliffe to 
our Museum, hut it ia, like the former, incomplete. Very probably it belongs to some 
apedea <tf a iteoeareiim. I give figures of both on pi. xit, figs. 18 and 14. Oar 
apeoiaieniB either from the j^^j-iialoor beds at Pondicherry, or. Judging from the 
o o e ut r eu ce of TurrUella afflnia, Stol., with our specimen, it may also he fltom tho 
Veiaghoor sandstone of the Trichinopoly group. 

A second specimen of a Cnistaoean ia firom the Ootatoor shalea at Ootatoor ; it 
is the left hand of an Jinplupuria, or some other cloaely allied genua. A figara of 
tliis fragment is also given on pi. xii, fig. 15. 

The only otiier Omataoean wliioh I aaw ma a amall Cg&mina tsam the yailoir 
Arriuloor saadatonos at Tennaaoor, oooorring togetiier with ^fmaiopnm 
(Forbes). 

m ( l«J7 ) 
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PISCES. 

Sir Pbilip J. BgMrton deaoiibed in toL I of tb« Quart Joan. GeoL Soe., 
London^ (leprodnoed in Tebob. GeoL Boo., toL fii, p. 80 at aeq.), the feUowiiig 
apedes:— 

BneMiu temim. Eg. ; Spharodut rugulomis, Eg. ; Corax pritfodonhUj Agitr 
•is; O. btemta, Eg. ; Otwiutf marginatm, Eg. ; O. baaalis. Eg. ; O. nomu^ Bg.; 
O.diiergena, Eg.; 0. minntua. Eg.; Oxyrhina triangularis, Eg.; Lamna complom 
na^cr, Eg.; L. tigmoidea, Eg.; Odoatapsit comtrietwt.Eg. ; O. ou-yprioti, Eg. 

I diall vwy briel^ no^ Umm in a aomewhat similar order, adding » few more 
spcci('>i. I do not need to repeat the great uncortninty in the determination of these 
stray relics, and will, tberefoie» not attempt to characterize the genera. 

1. PROHODm lATnuMTO, Af. PL XII, Fig. 18. 

Ajrassiz, PtM*. torn., ToL ill, pL ftEs sod Mb, flgt. tMM} Hem, Osinitsj Bsssa, Msatal), 

ct •nctiinim. 

A single tooth in the collection exactly agrees in the general squarish form, 
moderate emvexity, and in the thidknesa of the enamel bands with the European 
species ; the shnrp edges of these enamel bands are very minutely crenuhitcd, as is 
usually the case in this and most other species of the genus. The exact locality 
of tbeapeeimanianottaee«M,liiitil«astQgeUiflririth » sniaill ish Imnm <tf quite 

Mmilar preserv-ation, and tlii-' leaves but jetf Httie doobt that both aiO from eaat 
of Olapaudy in the Arrioloor group. 

In Earope Ft, latimmm is one of tbe most oommon ^edes of the middle 
and upper eretaeeons heds, Upper Oieensand and Chslk. 

2. SfBABODVB mV01TUM1II» JE^. PL XII, Fig. 17. 

Sir Philip Egerton fignrea (Qnart Jonm. CtooL See., Lend., 167.) a fbw 
Spharodut teeth, which, hessys, are distinguished from other allied 'fblBM 1^' the 
minkled or shriTeUed afpeaanoe of the supeifloies.' The apecuneoa are flKMtt 
Pondicbeny. 

3. PYCKODrs? sp. PI. XII, Fi<,'. 18. 

A single fragment of a jaw from the Ootatoor bech east of Ootatoov is in our 
collection. It has a single series of four teeUi, the la.st being rcr}- small; the 
penultimate is largest, Imger than Inoad, sloping pctpteriorly ; the two ftUowing are 
shorter tlian broad and squarish, deptetsedfy oonTOK above. The apeointen evidflntlj 
belongs to some Fj/cnodonle fish. 

( IW ) 
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4. CORAX PRISTODONTTS, Ag. PI. XII, ii'ig. 19. 

Egcrton (1. cit., p. 107,) saya Uiata ikagiiient exactly corresponda witli speci- 
mens from thu Maastricht bods. 



6. CoBAx iKcisca, Jg^. PL XII, Fig. 20. 

l?om))iire Ejrcrton, 1. cit., p. 168. 

Keitlicr of tbo two lost species is represented ia our collection. 



0. Otodus lUMlNATDS, FL ZU, Fig. 21. 

Egerton, I. cii., p. 16S. 

Egerton says that the tooth which he refers to the above species has a nar- 
rower cone than most apedmens of O, appendicutaiut, and that the inner surface 
is more arched than in aaj other knon'n species. The cutting edge is sharp, and so 
distinct as to have tlio nppcaiWDfle of a bocder* Mptutated teoxa the lemainder of the 

eha(t by a shallow groove. 

7. Oiosui WkMUM, Eg. n. Zn, "Sigk. S2 ft 2S. 

Ktrort..!!, 1. cif , p. 188. 

DitTors fi-oin the former and from O. npptftdioulaltu by tho irrerit size of the 
lateral cusps and the comparatively small size of the middle cone. We have a spe- 
dmea of this ^edes from east of Ootaioor in the Oofatoor grotip. 

8. Otodtjs coil/. SEMIPLICATUS, Mi'tntt. V\. XII, Fig. 24. 

Agassis, Fkmm. fow., vol. iii, p. 272, pL XKXvi, figs. 32,? 34; Reoss, fiuhm. Kr«idi-f., 
jtt. I, p. t. 

A single apeoillHn of a tooth from the sandstone beds north of Kunnanoret in 
the Arrialoor grottp, is rery closely allied to the above-named species, except in 
having a more slender cone, but as the form of this varies in different placea of the 
same jaw, that point does not invalidate the probable identity of our fossil with the 
European one. The width of the l)ase considerably eseeeds the height of the 
middle cone, and is on both sides along the margin longitudinally plicated. The 
edges are undulately aerrated as soon as they deeeettd firam the oone, and the lateral 

cusps arc of mmli-nite size and rather distant^ All those rliamctcrs perfectly agree 
with the European fossil, which occurs in the Fhcuer of Saxony and of Bohemia. 

( M» ) 
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9. OxoDV« XANUS, J^. Fl. XII, Figs. 25—28. 
Eff«H«ii, I. tit., p. 169. 

Ill additiou to Egcrton'a Satire, I give representations of two specimens from 
OottUoor and of one from Odium. All tbeso three diiTcr from the typical form by a 
hutgtsr size, but all agr«o in geueral form, proportion of width and thickness, etc. 
The specim -i iv >ai Odium is mmAj atnight* and on one aide shorn the of^in 
of a amaH lateral onip. 



Kq:prf on, 1, rit., |i. liil'. 

This is Teiy closely allied to the last, but somewliat more slflodflr and with 
proportioitatelj larger onape. It ooeon both at Fondiekerrf and in Qie windrtqpiBe 
(■nvt of Oolatoor in the Ootatoor berh. The hrger teeth an Tory like thoee of 

Ltimna complanala, but areoonvex on huth hUU-a. 



K(;;ertuD, I. cit., p. 169. 

The peooliai^ of thie qpeeifla !■ aaid to net in the gveat derelopiiient at the 
latBial cusps and in thev poaitloB olase to the oooe. Tiie epeoimen'fioini lb. Kaye't 
floUection is as yet unique. 

12. 0\-YicBtK.t.niAKOVLaitu, JS^. PL XII, Figs. 32— 33. 

Egcrton, 1. cit., p. 169. 

The ooMB do not appear to iMht u the leeet ftom Ouee of Otodut mnua, 
hat BfB aaid to haTe no latetal ouapa, and are, therefbv^ lefened to O^frUun. 



Our collection contains a single tooth from Olapaudy in the Arrialoor group ; 
it does not appear to hare aaj trace of lateral cuspa. The inner surface is somewliat 
more convex than the outer one, and both are longitudinally plicated, the ribs 
being very uiucL tliiuner than the interspaces separating them, and they disappear 

towards the i-ud ol' ilit- rone. The cd^es are rathfr sharp and slifrhfly crenulated. 
The whole twtli is very much of the type of the r.n;^lish <)xi/rhina paradoxa, Ag. 

14. OuoNTAfsu COKSTOICTUS, £g. PI. XII, Figs. 35—37. 
£gcrton, I. cit., p. 171. 

TUa apeoiea ia eomnxm both at Fo»ii«Aerfjf and «wf i(f OoUttoer in the Oeta- 

loor (ironp. In one specimen from the latter locality, I have boon able to trace on 
one side a veiy small lateral cusp ; it is situated very much posteriorly and low down. 

As regsrda the shape of ^e oone itaelf, the Indian apeeimens a» perftetlj 
identical with some of those described by Rcuss as Oxurhina angustidem from 
Bohemia (Comp. Rouss, Ikebm. liuroidef., pt. i, p. 0, pi. iii, figs. 7 — 9). Both of 
themsbow theamalldepresBlooattiieoentieof the outer baaal maigin of the oone. 



10. OToncs imtwnt Sg. PL ZII, Figa. 20— m 



11. Oronvs DiyBB6£N8, £g. PL XII, Fig. 31. 



18. Oxnana CUnmoooH)* H- XI^ Fig. 84. 
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16. likMKA. OOHHiAHATA, PL ZII, Fig. 88. 

16. LunrA aiOMOiDmi, J^. PL ZH, TUg. 89. 

The peomliaritics of these species may ho seen from the accompanying figures. 
Am no qwdmeni exist ia our collection^ I have nothing to add to Egerton's notiee. 

17. OMWTArsn oxiraxoir, J|r. PL Xlli Vig. 40. 

This is dist ingimhed from O. rkap U odom bj ihe large lateral oaqw being more 
ehngated and sbarpar at the points. 

18. BKommn ibbxaxui, PL ZII, Pig. 41. 
Bfsrtoa, L A, fu 166. 

E^orf on, when examining three specimens of an Enchodtta from Mr. Kaye's 
eoUection, sajrs that they differ &om those of £. hatocifon, Ag., by the surfaoe of 
tbe eoaaiel bdng more smooth and even, in oonseqnenoe of the fineness of the 
longitudinal striie, which in hulori/on are coarser and strongly marked. The traus- 
Terse bands ore said to bo broader and tho form of the teeth less attenuatod. Tlie 
diiflf difRsrenoe nets in the finefy semted entting edge^ whioh in MnyiM h nid 
to be smooth and entire. No figure is given of ai^ of the speoinunSi all three 
being said to be imperfect. 

Our collection possesses a single tooth from tbe neighbourhood of Karapaudy 
in the Arrialoor group. It undoubtedly rery closely resembles that of E. haheyon, 
particularly the figures given hy Goinitj! in Charact. etc., pt. iii, p. (53, pi. xvii, 
figs. 18.1^ but the lougitudinal striatiou is finer, disappearing towards the pointed 
end and also towards the htaral maigiaa. Hie enamel ia^ hawvm, in our ipeobneii 
unfortunately so much M en(herc<l off Uutt BO lenttion OUL be tnoad at the edgM. 
The tooth is nearly ao inch long. 



8AUBIA. 

In his report Ob (he creolo^y of (he Trichinopoly District (ifem. Geol. Surv., 
India, vol. iv, p. 139), Mr. U. F. Blanford mentions the occurrence of a MegalO' 
Munt tooth together with aome bones in the Arrtaioor itda at (Mlmoad, I haTo 

seen some frriL'inciits of (hose hones; they are, as Mr. Blar. f;!i-.:l remarks* 80 Teiy 
fingile and imperfect that no reliable determination can be mode, and unfinrtnnatsljr 
the soUterjr fragment of Che tooth is not at present Roeeaiible, io that I am m mM g 
to add anything to tbe information given by lb. Blanford. 

• ( SOI } 
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1—10. 



11—12. 
13—16. 



PLATE I. 

Caktopbtllu Auoramu, Slot,, p. 7 ; 1 to 6 ud 10, nd« views of diffenut 
■pMUBau; 9», TMWofAeea^tmathtitttnnldaa; f and 8, kagitttdiiMl 

wvliimi' ; Pii, small i<|«:firru'n with the calyx weathered out, twice tho natnnil 
bIw J lUfi, view of a sectiou, twice the natural size; tbe Lluck iiues mark 
flia«pto; JR. ^ Amimr, Jn UU ar fitMf. 

TiTtBlNOLlA AacoTEJf'l?, Forhtt, p. 8 ; ei'pies <>f Ffirhc^' nri<,'inal fignrpa. 

Caktqfhtllu. cvruLiroRMia, SUL, p. S ; 13, side view ; 13d, section, twice the 
mtunl bm; 14, 14s, ada nd top vinn^ twice tk* MtDnl U and 

15i>, »ame rvn^ of annthn- specimim, natoral nxa; in IS* aiul 16* fhtt Uadc 
line* mark the septa and poli ; Moraviaioor, Oetataor 

Figs. 10— ir. OmantKUA SBuniumA, p. 9i 16, nahual nM; 18s and IM, aalaised 
twiea tbe natnisl lia; inW the black 1in«a mark the septa; 17 and 17s, two, 
viawa at a cast ipMiaun; Odium and Kaurag, OotaUmr group. 

CaBToranu* eaumn, AW., p. 10; 18 and 18«,iwo viawa in natmal aSae; 184 

and l"*!-, twice the natural size; Ootatmr, Ooiaioor ijmvji. 

TiiocuucTATUua Arrixu, Stol., p. 11 ; 19 and lUa, two views in natural «ize; IBc 
aBdlW,aaaMviawatwiaa«lMBatanlaiae; lM,aaealiaii; Wtit ^ KwniUm, 

Pl*tvctathu8 uniicus, Siol., p. 12 j 80, 20fl, 204, 20c, side-, lower, sectional, 
aiidtopTiewBiBiiatnralaaa;^^,* poitiaii ol tba ealjx adatgad; Offiaw, 

Oftiilfxir group. 

TsQCUomiLiA BRKwriA, SM., p. X'A; 21, aida view; 21ii, a section from very 
doaa ta tiie calyx ; the bLick linee indicat* tha aepta; tU, a aaull partion of 

tbe awter surfat'O pnlarffcd ; PiTnilly, OoU'toor group. 

nUMBOeitlLlA CAMCBA, SM., f. 14; same views as o£ the last «])ecies ; FaraUg, 
fkMmgnmf, 

Te(>i']:^i'-:::i.:a ? rAiiim, p. 1 -) ; pidc, i:ppor, Iwcr and RVtional viewi ; tin e^tft 
aru marked with black linee ; Moraviaioor, Oxdnioor group. 

raooiwainm tuba, F n m mM, pb 16; qaeiBina aC diSanot ahi^aadiin,aU 
fcoaa P«fw% OpMm-/r«B|^ 
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PLATE II. 

Kg*. 1 — 1 Ttoc H O w i im nittm, Jtawf, p> IS} 1, lj,H,t«<nMeTiawMd>wiiti<ia<<> 

Et<lc vkw; AUmlatiajMoram, TricAiiu>jM>lf grOHjt, 
V%. ... 5. fiwItMiriiiar rid* and taatiMHl nma mm Ot oi^; JTcnwiMNr, OMMiur 

Fif. ... 0. l^fiMmitia nmiiarit, StoL, p. 17 ; auDO viam at ot Iba last Epeow; Odium, 

Fig. 7. PlaeotmllMl p. 7; scctinn in natural riaa« nd a pvtiaa aC tiia WttrfnifiHW aik. 

Urged ; Baraltjf, OvMvor group. 

Figa. 8—9. Brmnui OKUnKA, Stol., p. 18; tide and laetkmal -newt of tm diiimnt 
speeiBMBBi Mmtttiltr, Ootatoor grvtip. 

Figa. 10—11. FSAXHOOULU tamnaa, 8M., p. IB ; 10a, very ahari omaUma, oaljr round tli* 
calyx waatband out at a limaatwut lodt; 11, nda rntm «f a mai 
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PLATE III. 

figt. l—t. SmnrA HvunanuLA, 9M., p. 20} 1, upper twit «{ a Ingt vmwtx candhnn; 

l->,afinv <':»1\ < i-.- in iw vT itic nutunil siy.f ; 2, j-Ttinu nf a cnrnlhim, 
will) the surface much weathered off; ia, a polLsbeU section; Morariatoor, 

Pig',' ,,, 9. Stti.ixa (iRAMiis, .9,'fl/., p. 21 ; ■'), a [Kirtion of a i-nr,il1nm, ;iii<I 'ia a fi-w calvoi-s 
of the original »urfa«e ; Sib, a |,ioU«h^ section ; all tigurue in natural size ; 
Ee*T^, OoiaUorfnup. 

Fly. ... 4. Phyi.ixk'ikma vr r r:-^vn^\, .V/'i/., p. 22 ; t, a [lortiiin nf a ivirallum, natiinil »izi' ; 

4ii, a few ('al)\'C9t i-iilargvd, the uniform cbuleil |K>rtiun it u |iolUlte(l suri'd«'e ; 

Ftff. ... S. HriiAi^TRBAf p. 32} upper and side views «l • poftkmot • conUnm, moMy 
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PLATS IT. 

Kgl. 1'-^ TkMXMHnu aBaUtk, iM,, p. 33; 1, la, upper anil viovnt of n lar^ 

onty • nnaU portion of a aeoond inilivtUuum pixMSfrvod ; 2, • 
itS«>ddev{awflf thenne; 9,ii|ii«rvi«»«tf anodiar 

condlom composed of three inJividiiiimH ; Morarlaloor, Ootatoor jrotip. 

Figs. 4 — 5. HouMXEKiA BAiiosA, SM., p. 24 ; 4, side view of a oorallum, natoral size ; ia, 
■aalfartfanol the arigiul sailMe cnlnigtd; 4I^flniiiiM «! % foUdied nuh 
iM«; 5, sectknal riim at * Imlwi lianeh<l alagvooialliimj Mtrmmahor, 

OvMoor groap. 

Kg>. ... C SmixA PARvn t, Sh:l., p. 81 ; 6, ftp, U, top-, rido- and lower Tiew» of an 
agwricifaim oorallum ; (tc, n portion of originid surfm^ aad 94^ that <f a 
polillwil ansiMie «nlarg«!d ; NUnyoor, Arrialoor group. 

Eif. ... 7. AnaOCamU ri-MiLi, £ro/., p. 28 ; 7, 7a, side- and top- rienn of a >tman 
oomDnm, natural size; 74, « foitiaa of the eniginal aaifooe enLuged j Him- 

Arriatoor groMp, 
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PLATE V. 

lif. ... 1. HoiiOOOOnA lXUlC;i, SUl., p. ia; I, upper view of the ourollum ; l<i, a portion 
of the original surfucv; lb, k amikr OHM ti tiM|MilklMdaiu&Mj«iiiMr(adj 
IfmitfOtr, Arrialovr yroMji. 

Mvrafialoor, Ootatoor gronp. 

Figa. 3—4. AsTBocoNM Rkussiaxa, Sfol., p. ^7 ; .1, upper view of ■ conilluui with r»U»er 
■naU calyeM ; 4, another siieciinen with slightly haget calfeM ; M k s polUud 

; 4a, an original surfiice, vnlargod ; Kaurtiy, (MiUintr ijruitf,. 

ITig*. 5—4. AmOOnnA DKArHTU.A, Mkk., p. 2ti ; 6, upjjer view of a ronUlum from 
Jfimjitor ; ha, a portion of the wcAm tnlargied ; 6 and fta, similar viewa 
a( Afluall ynuMn from AlHH<laruip«onm t tlia fint k fmm tlw dniaUtr, 
tkit noamd ftoB (Im 3Wr4i«<^^ group. 

Iff. ... 7. tlfionnmiUA taujok, 9M., ]». 80 ; 7, la, top- and <ide- vn of the 
eonllnm, and 1h, • aiiiil pnrtka «l the ongiBil rarfiwe eniaigied ; £. ^ 
PartUlf, Oofato<fr fromp. 

Iff. ... 8. Sbuobu Akcotica, p. 31 ; H, upper, and 8a, lower views uf a fragnaa. 

tKj oorallum ; H6, mutU portton of the ai^er awrfm cakiged j Pmnify, 
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run Ti. 

1. MnaiTOfiHttiA nobilis, Stoi., p. 29; I and la, upper viaw, ud f«tiaii ot Uw 
•ida viair «f • laige eorallum j ^. JUtmiM^oonm, ^neUMfti^ frta^ 

S. Hauunu ohiita, tWl, p>. Sl{ t,aypir'«iMr«f ■ aondlnm] mw ilia right 

end the original mrfaoe is pranrved, ■boat the middle the rarfnee m wcb- 
thered off, iwd at the left end it k poliilMd ; iA, adaiged oi^inal ■oiface ; 2r, 
weathered 8ui&oe ; id, polished auiua ; S#, nda nam ti m jnttioim of the 
eorallum; Odi«m, OoMtor $rm^. 

8. Vxuunwu. tatunk, pb S%; 3, upper vidw o( th« aonOun, nttnnl sise; 
3«, «i«iii»l, poinhed MU<Mi ; Jf<me*a4Mr. OtMter frwy . 
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PLATE VII. 

f%. ... 1. PLACAffTRS* m.EOAsra, Sto!., p. 33 ; a partkn of tiw origiMl OOnUain io uatanl 

tixe, and a few calyoes enbui^ ; Odimm, OuMttr 
Kg. ... i. taumu wamu, SM., p. 8i; limlkr tgmt w of Uu last speoiea; Odimm, 

FI|t. ... 3 — 4. IsiXTSKA SiTA, SM., p. 86; 3 hmI 4, upper vitws of two dtffcKnt ii|i«cimru« m 
MtonliiH; Mtall poHaga of A* milliM aohigad; JV. JK 4^ JfSN>in«»- 

loot, Oolttloor group. 

fi^ 8—6. IiARBU CVATIIIXA, p. 85 ; 6, fta, nide and upper view« in natural sax 2 
i t, anMr fiflw, Mhi^Ml twin th> aaitaiil die; Pan Uj f, 9 and fa, rida and 

iipfHT views in natiiwl sixe of a i«jiecinien (rfm KkHhi/ ; Oii!.H(rrr nrovp. 

Figi. 7 — H. laaflTEBA MoacuuxA, Rtutt, p. 36; 1,1a, aide and upper views uf a lai^, pedi- 
ealkla apwiii— 1 ) 8, 8s Md vggm, aidt and Imnr nMn at • Taty modi 
di prp>w«l, alauMt diaooid wgiiiam% Jf, ^ d hm ki uip mi m, tiiekiiuptfy 

gtv»p. 

Fig. ... 9. laaMMA (««/.) H8111M1, Jl«a«t, p. 87 j nda aad vppar viam «f a 
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PLAfE vm. 

Vtg. ... I. Iathuuitdra obcoxica, SM., p. 38; upper, aide and lower view* in i 

le, K ammU portioii of the upper surfaoe enlaigcd; X, ffJPmlfy, Ootaher pump. 

F!g«. 8 — S. iMmatamk onoN*, 9M., p. 38} t, ^ vppir ud Imvar 'vim af ■ «oialliutt 

in nafural fnz« ; 3, a portion of another Oonlfann, «dwgad twiw th* Oalonl 

aw, E. of Parailji, Ootalow group. 

Ftf. ... 4k IiATtiuiinmA cuau, Bki., pw S9; » pMtian «f »«onnnm b mttiinlflM; 

Odium, Orii,!t-.„r ;?rn7ip. 

Fig. ... S. TaAinrjisraiA HieBOOLTraiCA, SloL,^. 41 ; a portion of a oomllam in natnnd size, 
■md a few ealjeei enhiiBed ; JCnmt^, OoMtor tmip. 

Fig. ... 9. Latih k^vpra iNTKitKi'tTA, p. 39 ; 0, a portionof thecorallum in naiuarl MM ; 

tta, a Mnall portioa of the auifao* uilaig«d ; Parallf, Oolal««rfm^. 
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PLATE IX. 



Kg, .w 1. LuDUAinuu ( i MjuvMunnu] wiKMinuc».,Rtu*i, p. 40; 1, vppw view of • 

poli-ihal surface, enl&rged ; Odium, Ootatwr ftonp. 

Kgt, g-^, TtuiOTARBaA BBivmi, SM^ ^ t, ia, a, npper, side and low«r view«, 
iwtainil nw; 8e, ■ hhD pnrtioa «f tt*iif|MrtaffliMailai|gad; Sud Sa, dde 

and upper views of another smaller corallum ; Ninnfoor, Jrrinloor group. 

tig, ... 4. TttAiii(A8TU& p. 4rS ; 4, • anuU portkin <tf tiie anginal nrfa^ 

■a cnlatged portka of tba mbm eondlfun ; Oihm, OMsfscr |iB i y. 

Wig. ... t, THAJDrASTixA pirixATA, S/'j/., p. Wi ; the ci^rnllum in natonl rfai^ and sanall 
tion of the Mirface enlarged ; Fataitg, Ootatoor grotip. 

Vlg. ... 6, 'Bnf«!ff*fmi firirT— . °f-> f * ; ptMnil Tlmif tint munir wiifwn nf ■ iilim ilji 
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PLATE X. 

1. TttJnJummjiimimk,tltL,f, 4^1 1 tail MfVgfKwaiMtykm vS m 



u wtonl size; U, ft null portiitt «f ft* pduM Mrfbw tnhiBed) Otftaa, 
O ihh o r gmtf. 

Fig. ... DmmnuMiu nnujuui, AMLj p. 46( dmikr finra m «! flw kftapeoM; 

E. of Poodoor, Ootatoiyr grcmp. 

Fig. ■■■ 3. CoMoous OuHUJOAMA, Aff/., p. Mj S Md vpiMr and Igmw viewc of Uw 
CfHtin eanDnm in astoni M, otigiiH] ■nribw, wd 3ff, paGriud mbw, 

cnlarK:«l ; A". /T. o/* Morariatoor, Ootatcor grouj). 

Viga. 4—6. Ctclolhis oohoumul, Slol., p. 46j tbrw views of % •nailer and of a laigw 
■pMnnan in natnial nwj Fafadbfw, Arrim h t r f r t mp , 

Figa. S— 9. Ctcuilitcs RBMU, Ac/., p. 48 ; 6, 6<i, Oi, three view* of an nlmo«t plifiMt 
•peciinen; 7|npparvie«r witb a more weatliend euifioe { 8«, aeetion; 9, iomr 
viMralaaualkrapaeinMa; Ftnifkttr, AmtJaor grawf. 

Figa. 10—11. CmuiLniB nuMmcMA, CFot^etj , ji. 49 ; 10, lOa, lOi, time viawaal »] 
apaaiMB} 10»j a Muall portioa ot the mi&ce enlaiged ; 11,1 
MowtlMniddkefttaaaiBlInmj U«a^ 

\ of lliV llHIll tiNCA j W^titli^jltlt^f ^bv^vfiMP ^fVi|pa 
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PLATE XI. 

Kg. ... 1. Taiconntiit aqabici»a, 810k, p. *7 ; ttppar and tower yiem of aconJlam ; OHmrn, 

Fig. ... t, CnuiinM OKBiLixis, 5/9/., p. it); i, U,U, thrMvinn in natonl nM; Se, 

upper W«r enlurgwl ; Veriiykwr, ArrM«or grottp. 
Itgi. S— 7. Etmnu TABiAsa, Slot., j>. fil ; apeciniciu of nHMHU WM tnd ifaiipw; 6a and 

1m an poliifaad aMtioM] CMhmi, (MM*M-^»wg», 
ISgi. 8 — 9. Sviumu devotata, p. 52 ; K, S.^, <ti<]e view and polished oection ; 9, Sa, 

wriieal and liurixontal section oi another corallam ; Odium, Ooialoor group. 

Kfr. ... 10. CoacnuBia «m/. MaunLUU, Bttm, p. 58; a anall pottiaa of tliaaiirfiuo, 

enlarg<tl seviti diameters; Odinm, Ooiniwor grntip. 

Fig. ... 11. Hauoroa.! EmrAaosAHA, fM., p. 11, side view of the ooraUum in natural 
aiaa; 11*, • paaaol poUalwd, aad lli, a «nQar«in«f tlwoiiguul, nifaea; 
JTaafagr, OaMMrfmp. 
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PLATE XII. 

FIgi. 1— A. Stnoiu HMi o MiM , O^., p. Mj 1, U, adtmd ofpac Hm «! a aairi/ 

complete ic]Mi'itii''i> ; i, vertical aiclioa oC A btorfw Mid ihaitar ipwawiiw; 

Morariatjior, Ootaloor $roHp. 
^ga. 8— ft. Ommooibk Faujam, De/r., p. Gl ; 3, 3<i, Si, 3c, two views «f a ooB(bte i^mU 

DMB in aatiiiial iAm aad enlMgcd; 4^ a wotini of aaolliar apMunn ; ft, 

iMrSntital iaetien ; NtHiyoor, Arrhlaor fmp. 
Ijg. ,,, 6. SBarvu HUTORMis, &<ir., |i. (■,:! ; a |> itii.n <if a calii-arivMis sandatm AmnBlf 

the tube* ia their onginal pcaition ; Arriaioor, Arrialovr gromf. 
Figifc 7—8. Smvu «Mg^. oosBUin, AnlMI., if. 64; tiro dittmit spMunaiia; 7 u from 

Arrifif'Mr, H fnim MnHoor, Arriaioor ffrtmp. 
FSf>. 9 — 10. Skrpila OoTACooDE-Ssis, Siol., p. 61; 0 i» from Ovtatmr, 10 from Odium, 

Oolalcor gr<mp. 

ISg; ...11. SnurinA? iuiiAXA,/fa^, p. $4; 4»]irf after FotbM; tb« dotted liming 

prolwUe eomct wrtKne, and 111 a notiim of fbe Mia with fbe ihdl ■orfiKa 

procrvitl i ? ? Ootaloor jrovfi. 

1^. .,. 12. DrratrPA? lonouniul, PerUt, }». 65 j wiiy after Forbes; Pondicierrf, ? ArrialMr 

MMMiL 

M— 14. NiocABciKP* ? p. 68 ; IS, fag^aulaiy taatfaaa,? Fti^fkitr,^ a»alfaipwjy|rwy ; 

14, oopy after Forbes. 

Kg. ... 15. IIaplopahu? a iimall imperfect (lortiun of a hand; (Maloor, OoUilitr 
F%. ...16. PncHMca UTuaniva, 4^., p. 66j 0<a|M«4rj ilrmAwr^TMy. 
F«. ... 17. 8ninoin>8a«mnati%J^f.M. 

F|g. ...18b PiCMOPirs? p. M} wieaiiduppervjeira of » jMr-Ai^BBBtj <MMMrf CMsImt 

Fig. ... 19. CQusmnaBmnm^ J|r., p.67. 
Fig. ... £0. Ooux nraim, JSg., p. 67. 

Fig. ... SI. OtODTO IIABOIHATCfi, Eg., p. 67. 

Figa. 82 — 23. Oronr^ b.ismjs, p. 67. 

Fig. ...24. Ortou\:» ee^. muucxTVi, MuHMi i i K»miuui«n, Atrkkor gnt^ 

Figa. 25— 88. Ofimm Tumm, p. 88; 28 » Iiobb Oiimm, 27 and 28 from OMM«M>, OtkOm 

group. 

yigs. 29 — 30. OiODVS UDTCTUS, Eg., p. OS ; 30 ie from the Ovlatoor group. 

Fig. 31. OioiNiiiDnBiiBB,4rv i>- ni^- 

FSga. 82—88. OmMDU TBumvuaiK, F.<j.. p. (is. 

Fig. ... M. OtlKlUNA (HSBIRODOM) , fp., p. *>S; (JlapanJy, Arrialo0r group, 

Figa. 86—87. Odoxtapsib ccmstkiltiis, i^., p. 8ft) 86 k frw AmliaAanjf; 86 aad 87 frtom 

OoMotr, OoMoar grouf. 

Fly. .. 88. LainrA oonnjurATA, J^., p. 88. 

Rg. •"U*. Lahna sif.Moini.s, /y., p. 89. 

Fig. ... 40. O0U.VTAPSU) oxYruoN, p. 69. 

gig. ... m. IBmmum MMMum, Jfr.,f. 99. 
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